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Dear  Reader: 


The  enclosed  Draft  Environmental  Impact  Statement  and  Habitat  Conser\'ation  Plan 
(Draft  EIS /HCP)  is  now  available  for  your  review  and  comment.  The  Draft  EIS/HCP  is 
the  result  of  over  6  years  of  collaboration  between  the  Montana  Department  of  Natural 
Resources  and  Conser\'ation  (DNRC)  and  the  U.S.  Fish  and  Wildlife  Service  (USFWS). 

The  conser\'ation  strategies  contained  in  the  HCP  and  analyzed  in  this  EIS  are  intended  to 
conser\e  the  habitats  of  three  threatened  species  -  grizzly  bear,  Canada  lynx,  and  bull 
trout  -  on  548,500  acres  of  western  Montana's  state  trust  lands  over  the  next  50  years. 

Development  of  the  conser\'ation  strategies  in  the  HCP  included  a  review  by  the  public 
and  Montana  Fish,  Wildlife,  and  Parks.  Their  reviews  helped  strengthen  the  documents 
along  the  way.  We  appreciate  the  dedication  of  every  individual  who  has  contributed 
their  time  and  expertise  to  this  project. 

DNRC  and  USFWS  will  continue  to  work  diligently  to  incorporate  comments  into  the 
Final  EIS/HCP.  We  welcome  and  encourage  your  review  of  this  important  document. 

A  90-day  public  comment  period  will  begin  the  day  the  Draft  EIS/HCP  is  filed  by  EPA  in 
the  Federal  Register  (anticipated  to  be  on  or  about  June  26,  2009 — check  local  news 
releases  or  the  HCP  website  for  final  dates  and  deadlines).  Submitted  comments  will  be 
responded  to  in  the  Final  EIS/HCP  if  received  within  the  90-day  comment  period. 

Comments  may  be  submitted  through  our  project  website  at:  dnrc.mt.gov/HCP  or  by 
U.S.  mail  at: 

Attn:  HCP 

MT  DNRC 

2705  Spurgin  Road 
Missoula.  MT  59804 


1 

2  Draft  Environmental  Impact  Statement 

3  for  the 

4  Montana  Department  of  Natural  Resources  and  Conservation 

5  Forested  Trust  Lands  Habitat  Conservation  Plan 

6  Lead  Agencies 

7  U.S.  Department  of  the  Interior,  U.S.  Fish  and  Wildhfe  Ser\'ice 

8  and 

9  Montana  Department  of  Natural  Resources  and  Conservation 

1 0  The  following  persons  may  be  contacted  for  additional  information  concerning  this  document: 

1 1  Kathleen  Ports  Mike  O'Herron 

12  USFWS  Project  Manager  DNRC  Project  Manager 

13  2705  Spurgin  Road  2705  Spurgin  Road 

14  Missoula.  MT  59804  Missoula,  MT  59804 

15  (406)542-4330  (406)542-4302 
16 

17 

18  Abstract 

19  The  Montana  Department  of  Natural  Resources  and  Conservation  (DNRC)  has  applied  for  an 

20  incidental  take  permit  (Permit)  authorizing  the  take  of  terrestrial  and  aquatic  species  under  Section 

21  1 0  of  the  Endangered  Species  Act,  relative  to  forest  management  activities  on  forested  state  trust 

22  lands.  In  compliance  with  both  the  National  Environmental  Policy  Act  and  Montana  Environmental 

23  Policy  Act,  this  Draft  Environmental  Impact  Statement  (Draft  EIS)  has  been  prepared  to  evaluate 

24  the  en\ironmental  effects  of  the  proposed  action  and  three  alternatives.  The  No-action  Alternative 

25  is  evaluated  based  on  potential  effects  fi-om  not  issuing  the  Permit  and  continuing  under  the  state's 

26  current  forest  management  program.  The  Draft  EIS  also  evaluates  three  action  alternatives,  which 

27  represent  conservation  strategies  for  the  Habitat  Conservation  Plan  (HCP)  species  with  varying 

28  levels  of  conservation  commitments  and  management  flexibility  under  which  the  USFWS  would 

29  issue  a  Permit  for  incidental  take.  The  Draft  EIS  is  available  for  review  at  http://dnrc.mt.gov/HCP. 

30  Following  a  90-day  public  comment  period  on  the  Draft  EIS,  the  USFWS  and  DNRC  will  review 

3 1  and  respond  to  comments  in  writing  and/or  as  changes  in  the  Final  EIS.  Based  on  the  comments 

32  received.  DNRC  may  make,  and'or  the  USFWS  may  suggest  to  DNRC.  changes  to  the  proposed 

33  HCP.  The  resulting  Final  EIS  will  be  published  for  an  additional  public  review  period,  after  which 

34  DNRC  will  prepare  a  Record  of  Decision  formally  documenting  the  conservation  strategies  it  will 

35  implement  for  covered  species,  while  the  USFWS  will  prepare  a  Record  of  Decision  formally 

36  documenting  its  decision  on  whether  to  issue  a  Permit. 
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Executive  Summary 


2  Introduction 

3  The  Montana  Department  of  Natural  Resources  and  Conservation  (DNRC)  has  prepared  a  habitat 

4  conservation  plan  (HCP)  for  forest  management  activities  on  its  forested  state  trust  lands  (forested 

5  trust  lands)  managed  by  the  Trust  Lands  Management  Division  (TLMD).  The  mission  of  the 

6  TLMD  is  to  manage  trust  land  resources  to  produce  revenues  for  the  trust  beneficiaries  while 

7  considering  environmental  factors  and  protecting  the  fiature  income-generating  capacity  of  the  land. 

8  Under  its  forest  management  program,  the  TLMD  generates  revenues  for  trust  beneficiaries  through 

9  timber  har\est  on  classified  forest  trust  lands.  DNRC  manages  its  forested  trust  lands  in  accordance 

1 0  with  the  State  Forest  Land  Management  Plan  (SFLMP)  (DNRC  1996)  and  the  Administrative  Rules 

1 1  of  Montana  (ARMs)  for  Forest  Management  Title  36,  Chapter  11,  Subchapter  4  (ARMs  36.1 1.401 

12  through  456)  (Forest  Management  ARMs).  DNRC's  forested  trust  lands  also  support  federally 

1 3  listed  threatened  species.  The  ARMs  direct  DNRC  to  confer  with  the  United  States  Fish  and 

14  Wildlife  Service  (USFWS)  to  develop  habitat  mitigation  measures  to  address  the  needs  of  listed 

1 5  species.  This  proposed  HCP  is  a  programmatic  plan  that  identifies  DNRC's  proposal  for  managing 

1 6  federally  listed  species  on  forested  trust  lands. 

1 7  An  HCP  is  a  long-term  management  plan  prepared  under  the  Endangered  Species  Act  (ESA)  to 

18  conserve  threatened  and  endangered  species  (16  United  States  Code  [USC]  1531  et  seq.).  Section 

19  10  of  the  ESA  authorizes  a  landowner  to  develop  a  conservation  plan  to  minimize  and  mitigate,  to 

20  the  maximum  extent  practicable,  any  impact  to  threatened  and  endangered  species  while  conducting 

2 1  lawful  activities  such  as  har\'esting  timber  on  state  trust  lands.  The  HCP  is  part  of  the  application 

22  for  obtaining  an  incidental  take  permit  (Permit)  from  the  USFWS  in  accordance  with  Section 

23  10(a)(1)(B)  of  the  ESA.  The  Permit  would  authorize  the  Permit  holder  (DNRC)  to  take  federally 

24  listed  species  that  are  covered  under  the  HCP.  The  DNRC  HCP  covers  forest  management 

25  activities  on  forested  trust  lands  that  provide  habitat  for  species  currently  listed  or  having  the 

26  potential  to  be  listed  under  the  ESA  (HCP  species). 

27  Issuance  of  the  Permit  in  this  circumstance  by  the  USFWS  is  considered  a  major  federal  action  that 

28  may  affect  the  quality  of  the  human  environment,  thus  requiring  preparation  of  an  EIS  under  the 

29  National  Environmental  Policy  Act  (NEPA)  (Section  101  [42  USC  4331]).  The  decision  by  DNRC, 

30  as  the  applicant,  to  develop  and  implement  the  HCP  is  considered  a  major  state  action  that  may 

3 1  affect  the  quality  of  the  human  environment  under  the  Montana  Environmental  Policy  Act  (MEPA) 

32  (Montana  Code  Annotated  [MCA]  75-1-201  ( 1  )(b)(iv)),  and  therefore  requires  a  MEPA  EIS.  This 

33  EIS  has  been  prepared  to  comply  with  both  NEPA  and  MEPA  requirements,  with  the  USFWS  as 

34  the  lead  agency  for  the  NEPA  component  and  DNRC  as  the  lead  agency  for  the  MEPA  component. 

35  This  EIS  describes  the  potential  effects  of  the  proposed  action  (implementation  of  the  HCP  and 

36  issuance  of  the  Permit)  by  e\'aluating  the  effects  resulting  from  implementation  of  the  HCP  and 

37  other  action  alternatives  o\er  the  Permit  term. 
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1  HCP  Species 

2  Five  HCP  species  are  included  in  the  proposed  HCP.  Three  of  these  species  are  listed  as  threatened 

3  under  the  ESA: 

4  •     grizzly  bear  (Ursus  arctos  horribilis), 

5  •     Canada  lynx  {Lynx  canadensis),  and 

6  •     bull  trout  {SalveUnus  conjluentus). 

7  Two  additional  aquatic  species  are  included  as  HCP  species  should  these  species  become  listed 

8  during  the  Permit  term: 

9  •     westslope  cutthroat  trout  {Oncorhynchus  clarkii  lewisi),  and 

10  •     Columbia  redband  trout  {Oncorhynchus  mykiss  gairdneri). 

11  Permit  Term 

12  DNRC  has  proposed  that  the  Permit  be  issued  by  the  USFWS  for  a  period  of  50  years.  DNRC  views 

1 3  the  HCP  as  a  long-term  program  for  addressing  and  improving  habitat  needs  across  the  landscape. 

14  This  Permit  term  was  selected  by  DNRC  to  ensure  that  it  would  have  sufficient  time  and  funding  to 

15  implement  the  conservation  strategies  and  make  adjustments  through  adaptive  management  where 

16  needed.  This  period  also  helps  ensure  that  the  cost  and  effort  of  obtaining  the  Permit  would  be  offset 

17  by  the  long-term  advantage  of  ensuring  that  ESA  regulatory  requirements  were  met  for  those  HCP 

1 8  species  listed  or  likely  to  be  listed  over  the  next  50  years.  ESA  regulatory  certainty  will  help  DNRC 

1 9  plan  forest  management  activities  without  concern  that  those  activities  might  be  subject  to  additional 

20  ESA  regulatory  restrictions  due  to  the  presence  of  a  listed  HCP  species. 

2 1  As  part  of  its  review  of  the  Permit  application,  the  USFWS  will  evaluate  the  proposed  Permit  term 

22  to  ensure  that  it  is  an  adequate  timeframe  in  which  to  fully  mitigate  for  the  expected  incidental  take 

23  of  listed  species. 

24  HCP  Project  Area 

25  DNRC  evaluated  which  trust  lands  to  cover  in  the  HCP  by  assessing  where  lands  within  the 

26  distribution  of  the  HCP  species  overlapped  with  trust  lands  containing  appreciable  amounts  of 

27  manageable  forest  acreage.  Tliis  approach  was  adopted  to  meld  the  geographic  area  where  risk  to 

28  those  species  was  deemed  greatest  with  the  lands  where  DNRC  forest  management  activities  are 

29  most  likely  to  occur  in  the  foreseeable  fiiture. 

30  The  HCP  project  area  includes  548,500  acres  of  trust  lands  within  three  DNRC  land  offices 

3 1  (Figure  ES- 1 ),  the  Northwestern  Land  Office  (NWLO),  Southwestern  Land  Office  ( S WLO),  and 

32  Central  Land  Office  (CLO).  The  HCP  project  area  includes  primarily  forested  trust  lands 

33  (446, 1 00  acres),  but  it  contains  other  non-forested  trust  lands  ( 1 02,400  acres)  that  are  portions  of  or 

34  are  needed  to  access,  forested  parcels  included  in  the  HCP  project  area. 

35  The  HCP  project  area  occurs  on  both  blocked  and  scattered  parcels  across  the  three  land  offices. 

36  Blocked  lands  refer  to  the  two  large,  mostly  contiguous  blocks  of  DNRC  ownership,  specifically 
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1  identified  as  the  Stillwater  and  Coal  Creek  State  Forests  (the  Stillwater  Block)  and  the  Swan  River 

2  State  Forest.  Scattered  parcels  refer  to  all  other  HCP  project  area  lands  outside  of  blocked  lands 

3  (Figure  ES-1). 

4  Covered  Activities 


-> 


The  DNRC  HCP  would  cover  forest  management  activities  on  forested  trust  lands  that  provide 


6  habitat  for  the  HCP  species  and  include  the  following: 

7  •     Timber  Harvest.  Includes  commercial  timber,  salvage  harvest,  and  silvicultural  treatments 

8  such  as  thinning. 

9  •     Other  Forest  Management  Activities.  Includes  slash  disposal,  prescribed  burning,  site 

1 0  preparation,  reforestation,  fertilization,  forest  inventory,  and  access  to  forested  lands  for 

1 1  weed  control. 

1 2  •     Roads.  Includes  forest  management  road  construction,  reconstruction,  maintenance,  use, 

1 3  and  associated  gravel  quarrying  for  forest  road  surface  materials,  as  well  as  installation, 

14  removal,  and  replacement  of  stream  crossing  structures. 

1 5  •     Grazing.  Includes  grazing  licenses  on  classified  forest  trust  lands. 

16  Purpose  AND  Need  FOR  Action 

1 7  Since  this  EIS  has  been  prepared  to  comply  with  both  NEPA  (USFWS)  and  MEPA  (DNRC) 

1 8  requirements,  each  agency  has  identified  its  own  purpose  and  need  for  action. 

19  USFWS  Purpose  and  Need  for  Action 

20  The  purpose  for  which  this  EIS  is  being  prepared  is  to 

2 1  •     Respond  to  DNRC's  application  for  a  Permit,  which  contains  a  proposed  HCP  for  forest 

22  management  activities  on  548,500  acres  of  forested  trust  lands  for  50  years.  Issuance  of  the 

23  Permit  would  authorize  incidental  take,  including  modification  of  habitat,  for  three  listed 

24  species  (grizzly  bear,  Canada  lynx,  bull  trout)  and  two  non-listed  species  (westslope 

25  cutthroat  trout  and  Columbia  redband  trout),  and  would  require  implementation  of  the  HCP 

26  to  minimize  and  mitigate  the  take  of  these  HCP  species  to  the  maximum  extent  practicable. 

27  The  Permit  application  will  be  evaluated  pursuant  to  ESA  Section  10(a)(1)(B)  and  its 

28  implementing  regulations  and  policies. 

29  •     Protect,  conserve,  and  enhance  the  covered  species  and  their  habitat  for  the  continuing 

30  benefit  of  the  people  of  the  United  States. 

3 1  •     Provide  a  means  and  take  steps  to  conserve  the  ecosystems  upon  which  the  HCP  species 

32  depend. 

33  •     Ensure  the  long-term  survival  of  the  covered  species  through  protection  and  management  of 

34  the  species  and  their  habitat. 

35  •     Ensure  compliance  with  the  ESA,  NEPA,  and  other  applicable  federal  laws  and  regulations. 
36 
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1  The  USFWS'  need  for  action  is  based  on  the  potential  that  activities  proposed  by  DNRC  on  covered 

2  state  trust  lands  could  result  in  the  take  of  covered  species;  thus  the  need  for  an  incidental  take 

3  pemiit. 

4  DNRC  Purpose  and  Need  for  Action 

5  Under  the  HCP,  project  area  lands  would  be  managed  in  compliance  with  the  conservation 

6  strategies  contained  in  the  HCP.  The  HCP  would  minimize  take  and  conserve  federally  listed  fish 

7  and  wildlife  species  while  providing  long-term  regulatory  certainty  and  flexibility  for  DNRC's 

8  forest  management  practices  on  its  HCP  project  area  lands.  The  HCP  and  associated  Implementing 

9  Agreement  demonstrate  how  DNRC  would  minimize  and  mitigate  impacts  on  the  HCP  species 

1 0  resulting  from  otherwise  lawful  activities  DNRC  conducts  while  managing  these  trust  lands.  The 

1  1  HCP  would  provide  a  significant  contribution  to  the  conservation  of  HCP  species  and  would  allow 

12  for,  or  not  preclude,  the  recovery  of  listed  HCP  species.  If  either  of  the  non-listed  HCP  species 

1 3  becomes  listed  during  the  Permit  term,  the  HCP  conser\'ation  commitments  would  be  sufficient  and 

1 4  provide  adequate  protection  under  the  ESA.  The  Permit  would  thus  provide  long-term  regulatory 

1 5  certainty  for  DNRC. 

1 6  Forest  management  activities  can  alter  habitats  essential  to  species  listed  under  the  ESA. 

1 7  Significant  alteration  of  essential  habitat  might  constitute  take  of  listed  species,  which  would  be 

1 8  prohibited  under  Section  9  of  the  ESA,  unless  otherwise  exempted  through  a  Permit.  Section 

19  10(a)(1)(B)  of  the  ESA  provides  non-federal  entifies,  including  state  agencies,  with  a  legal 

20  mechanism  to  receive  authorization  to  take  listed  species  by  obtaining  a  Permit  fi"om  the  USFWS. 

2 1  In  addition,  non-listed  species  can  be  covered  under  the  Permit  if  their  conservation  needs  are 

22  adequately  addressed  in  the  HCP. 

23  The  federally  listed  species  that  currently  occur  on  state  lands  (grizzly  bear,  Canada  lynx,  and  bull 

24  trout),  as  well  as  the  two  other  non-listed  HCP  species  (westslope  cutthroat  trout  and  Columbia 

25  redband  trout),  pose  regulatory  uncertainty  for  DNRC  as  the  agency  conducts  forest  management 

26  activides.  This  uncertainty  could  result  in  significant  curtailment  of  timber  harvest  or  could 

27  otherwise  decrease  management  flexibility,  which  may  reduce  economic  viability  on  trust  lands  and 

28  DNRC's  ability  to  meet  its  trust  mandate.  By  obtaining  a  Permit  and  managing  under  the  HCP, 

29  DNRC  seeks  to  benefit  the  forest  management  program  by  increasing  regulatory  certainty  and 

30  ensuring  greater  economic  viability  and  management  flexibility. 

31  Alternatives 

32  DNRC  and  the  Land  Board  are  required  by  state  law  to  secure  the  largest  measure  of  legitimate  and 

33  reasonable  advantage  and  to  provide  for  the  long-term  financial  support  of  education  when 

34  managing  trust  lands  (MCA  77-1-202  (a)  and  (b)).  DNRC  is  bound  by  this  mandate  in  determining 

35  what  is  practicable  when  implementing  conservation  and  forest  management  actions.  Those  actions 

36  that  allow  DNRC  the  management  flexibility  to  best  sustain  its  entrusted  mandate  at  reasonable 

37  costs  while  meeting  the  needs  and  requirements  of  its  conservation  efforts  are  typically  seen  as  the 

38  most  practicable.  All  four  alternatives  analyzed  in  detail  in  the  EIS  were  designed  to  be  viable 

39  based  on  these  requirements.  These  four  alternatives  are  summarized  below,  and  detailed 

40  information  is  provided  in  Chapter  3  (Alternatives). 
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1  Alternative  1  (No  Action) 

2  Alternative  1,  the  no-action  alternative,  reflects  continued  implementation  of  existing  rules  and 

3  regulations  (Forest  Management  ARMs,  Montana  Forestry  Best  Management  Practices  [BMPs], 

4  and  other  conservation  measures)  pertaining  to  the  five  HCP  species,  and  avoidance  of  take.  Under 

5  this  alternative,  the  USFWS  would  not  issue  a  Permit  covering  DNRC's  forest  management  and 

6  related  activities.  Although  it  is  recognized  that  the  ARMs  and  other  conservation  measures  may  be 

7  modified  over  the  next  50  years,  it  is  unknown  what  changes  would  occur  to  existing  policies  and 

8  regulations.  Thus,  given  that  future  changes  in  the  ARMs,  BMPs,  and  other  conservation  measures 

9  are  unknown,  the  comparison  of  the  action  alternatives  to  Altemative  1  are  based  on  the  existing 

10  rules  and  regulations.  Altemative  1  includes  conservation  measures,  monitoring,  and  adaptive 

1 1  management  programs  captured  in  the  existing  rules  and  regulations  pertinent  to  the  five  HCP 

12  species. 

13  Within  the  Stillwater  State  Forest,  DNRC  currently  maintains  grizzly  bear  security  core  area,  which 

14  is  referred  to  as  the  Stillwater  Core.  Within  in  this  area  of  about  39,600  acres,  all  administrative  or 

15  commercial  activities  are  restricted  to  the  denning  period,  and  there  are  no  salvage  harvest 

1 6  allowances  unless  activities  are  conducted  during  the  denning  period  or  through  helicopter  harvest. 

1 7  Road  closures  are  examined  and  repaired  as  needed  in  this  area  as  well. 

18  Alternative  2  (Proposed  HCP) 

1 9  DNRC's  proposed  HCP  consists  of  individual  conservation  strategies  for  grizzly  bears,  Canada 

20  lynx,  and  three  aquatic  species.  The  strategies  are  a  series  of  commitments  regulating  DNRC  forest 

21  management  activities  on  forested  trust  lands  that  would  be  covered  by  the  HCP.  The  strategies 

22  were  developed  to  help  conserve  the  HCP  species  and  the  habitats  on  which  they  depend.  The 

23  conservation  strategies  were  developed  using  background  information  compiled  in  the  HCP  species 

24  accounts  and  through  collaborative  agreement  between  the  USFWS  and  DNRC  on  biological  goals 

25  and  objectives  for  HCP  species.  Conservation  commitments  were  then  developed  that  were 

26  supported  by  scientific  data  and  rationale.  These  commitments  address  both  known  scientific 

27  information  and  uncertainties  in  scientific  knowledge,  as  well  as  existing  data  gaps.  The  individual 

28  conservation  commitments  comprising  the  conservation  strategies  are  presented  in  Chapter  2 

29  (Conservafion  Strategies)  of  the  HCP  (Appendix  A  of  this  EIS). 

30  The  proposed  HCP  also  includes  a  transition  lands  strategy  to  address  how  lands  would  be  moved 

3 1  into  or  out  of  the  HCP  project  area,  as  well  as  a  changed  circumstances  process  to  address  natural 

32  and  administrative  events  that  can  reasonably  be  anticipated  by  DNRC  and  the  USFWS  during  the 

33  Permit  term.  These  are  also  included  as  part  of  the  HCPs  for  Altematives  3  and  4. 

34  For  grizzly  bears,  DNRC  would  expand  its  existing  grizzly  bear  conservation  commitments  to  cover 

35  more  geographic  area  and  to  more  fully  permeate  its  program  (i.e.,  rather  than  just  applying 

36  commitments  at  the  project  level,  commitments  would  also  be  required  in  contracts  and  for  agency 

37  staff  working  in  the  field).  DNRC  would  tier  its  conservation  commitments  across  a  wider 

38  geographic  area  than  is  covered  under  the  existing  program.  Some  commitments  would  apply 

39  across  the  entire  geographic  area  comprising  the  HCP  project  area,  and  others  would  apply  within  a 

40  specific  subset  of  geographic  areas.  The  geographic  areas  include  program- wide,  non-recovery 

41  occupied  habitat  (NROH),  recovery  zones  (including  the  Stillwater  Block,  the  Swan  River  State 
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1  Forest,  and  scattered  parcels  in  recovery  zones),  the  Stillwater  Block,  the  Swan  River  State  Forest, 

2  scattered  parcels  within  recovery  zones,  and  the  Cabinet-Yaak  Ecosystem  (CYE). 

3  The  overall  biological  goal  of  the  lynx  conservation  strategy  is  to  support  federal  Canada  lynx 

4  conservation  efforts  by  managing  for  habitat  elements  important  for  lynx  and  their  prey  that 

5  contribute  to  the  landscape-scale  occurrence  of  lynx,  particularly  in  key  locations  for  resident 

6  populations.  Similar  to  the  grizzly  bear,  the  lynx  conser\'ation  strategy  would  have  a  tiered 

7  approach,  where  the  degree  of  conservation  commitments  varies  by  geographic  area,  and  is  based 

8  on  existing  lynx  range  and  habitat,  need  for  conservation,  and  land  ownership  patterns.  For  this 

9  altemati\'e,  the  geographic  areas  for  specific  lynx  conservation  commitments  include  lynx  habitat  in 

1 0  the  HCP  project  area  and  designated  lynx  management  areas  (LM As)  in  the  HCP  project  area. 

1 1  For  the  aquatic  conservation  strategies,  the  overall  biological  goal  is  to  protect  bull  trout,  westslope 

12  cutthroat  trout,  and  Columbia  redband  trout  populations  and  their  habitat  and  to  contribute  to  habitat 

1 3  restoration,  as  appropriate.  Five  aquatic  strategies  were  developed  as  part  of  the  proposed  HCP: 

14  ( 1 )  riparian  timber  harvest,  (2)  sediment  delivery  reduction,  (3)  fish  connectivity,  (4)  grazing,  and 

1 5  (5)  cumulative  watershed  effects.  Most  of  the  commitments  would  implement  existing  ARMs,  as 

16  well  as  additional  commitments  developed  under  this  alternative. 

1 7  Under  Alternative  2,  the  USFWS  would  be  provided  assurances  that  DNRC  will  implement 

1 8  appropriate  minimization  and  mitigation  measures  that  conserve  and  support  the  recovery  of  HCP 

19  species.  DNRC  has  determined  that  it  can  implement  Alternative  2  and  meet  its  trust  mandate,  as 

20  well  as  secure  the  funding  necessary  to  implement  the  commitments  and  achieve  the  timelines 

2 1  identified  in  this  HCP.  This  level  of  commitment  further  provides  the  USFWS  assurances  that  the 

22  conservation  strategies  can  be  successfully  implemented  and  monitored  and  thus  conserve  and 

23  support  the  recovery  of  HCP  species.  DNRC  is  provided  assurances  that  futtare  management 

24  activities  can  be  sustained  over  time  on  lands  where  management  activities  might  affect  HCP 

25  species.  DNRC  is  also  provided  assurances  that  it  can  maximize  the  legitimate  return  to  the  trust 

26  beneficiaries  while  still  responsibly  managing  the  habitats  of  HCP  species. 

27  Under  alternative  2,  the  Stillwater  Core  would  be  opened  up  to  active  forest  management  activities. 

28  DNRC  would  divide  the  area  into  subzones,  which  would  then  be  individually  rotated  between 

29  active  management  and  rest  to  provide  grizzly  bears  with  relatively  quiet  areas  free  from 

30  commercial  activity  after  a  period  of  active  management.  These  areas  would  also  be  subject  to 

3 1  restrictions  on  new  roads,  salvage  harvest,  gravel  pits. 

32  Alternative  3  (Increased  Conservation  HCP) 

33  Alternative  3  includes  additional  mitigation  measures  beyond  those  proposed  under  Alternative  2. 

34  Differences  from  Alternative  2  are  summarized  below. 

35  Compared  to  Alternatives  2,  increased  conservation  commitments  for  grizzly  bear  under  Alternative 

36  3  would  include  implementation  of  DNRC-wide  food  storage  and  sanitation  rules  for  all 

37  departmental  activities  (not  just  forest  management);  more  restrictions  on  motorized  activities 

38  during  the  spring  period  in  spring  habitat  within  NROH;  more  restrictions  on  motorized  activities  in 

39  or  near  denning  habitat  during  the  spring  period  within  NROH;  shorter  timeframe  for  repairing 

40  ineffective  road  closures  within  recovery  zones;  similar  management  as  Alternative  1  for  designated 
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1  security  core  areas  within  the  Stillwater  Block;  participation  in  collaborative  Section  7  planning  for 

2  coordination  of  access  management  and  activities  in  the  Swan  River  State  Forest;  no  net  increase  in 

3  baseline  total  road  densities  for  forest  management  projects  at  the  administrative  unit  level  for 

4  scattered  parcels  in  recovery  zones;  and  restrictions  on  numbers  of  vehicle  trips  instead  of 

5  management  days,  as  well  as  more  spring  management  restrictions,  within  the  CYE. 

6  For  lynx,  increased  conservation  commitments  under  Alternative  3  would  include  more  restrictions 

7  on  retention  of  denning  habitat  and  sites;  more  restrictions  on  use  of  motorized  forest  management 

8  activities  and  burning  near  denning  habitat  within  LMAs  containing  less  than  10  percent  denning 

9  habitat;  increased  limitations  on  contiguous  occurrences  of  temporary  non-suitable  habitat  within 

1 0  scattered  parcels  outside  LMAs;  requirements  for  breaks  between  harvest  units  of  1 00  yards  of 

1 1  suitable  habitat  were  possible  within  scattered  parcels  outside  LMAs;  and  increased  levels  of 

1 2  potential  lynx  habitat  maintained  within  LMAs  and  scattered  parcels  outside  LMAs. 

13  Several  increased  conservation  commitments  would  also  be  included  for  aquatics  species  under 

14  Alternative  3,  including  more  restrictions  on  harvest  within  Tier  1  RMZs  for  Class  1  streams  and 

15  lakes  supporting  HCP  species;  shorter  timeframes  to  complete  road  inventories  on  all  HCP  project 

1 6  area  watersheds;  shorter  timeframes  to  complete  corrective  actions  for  all  high-risk  segments  in 

1 7  HCP  project  area  watersheds  containing  HCP  fish  species;  shorter  timeframes  to  complete 

1 8  connectivity  improvements  for  streams  supporting  HCP  fish  species;  shorter  review  cycle  for 

19  grazing  licenses;  identification  of  measurable  targets  for  desired  fiature  conditions  as  grazing  license 

20  inspection  criteria;  and  requirement  of  Level  3  watershed  analysis  whenever  an  estimated  clearcut 

2 1  area  on  an  HCP  watershed  exceeds  25  percent. 

22  For  Alternative  3,  the  Stillwater  Core  would  be  managed  as  discussed  above  for  Alternative  1 . 

23  Alternative  4  (Increased  Management  Flexibility  HCP) 

24  Alternative  4  would  increase  DNRC's  management  flexibility  to  implement  its  program,  as  well  as 

25  the  conservafion  commitments  when  compared  to  Alternative  2.  Increased  management  flexibility 

26  for  grizzly  bear  would  include  fewer  restrictions  on  motorized  activities  in  spring  habitat  during  the 

27  spring  period  within  NROH;  less  restrictive  visual  screening  requirements  (same  as  Altemative  1 )  in 

28  recovery  zones;  and  longer  inspection  cycle  for  road  closures  on  scattered  parcels,  as  well  as  longer 

29  timeframe  to  repair  ineffective  closures,  on  scattered  lands  within  recovery  zones.  Lynx 

30  management  would  include  less  restrictive  retention  requirements  for  lynx  habitat;  decreased  levels 

3 1  of  potential  lynx  habitat  maintained  within  LMAs  and  scattered  parcels  outside  LMAs;  and  higher 

32  Hmits  on  conversion  of  lynx  habitat  to  temporary  non-suitable  habitat  within  LMAs.  For  aquatic 

33  species,  increased  management  flexibility  would  include  decreased  harvest  restrictions  within 

34  RMZs;  less  frequent  monitoring  of  grazing  effects;  longer  timeframe  for  correcting  fish  connectivity 

35  issues  (same  as  Altemative  1);  and  longer  rimeframe  for  correcting  sediment  erosion  from  existing 

36  roads.  As  for  Altemative  2,  the  Stillwater  Core  would  be  opened  up  to  active  forest  management 

37  activities. 
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1  Anticipated  Effects 

2  The  anticipated  environmental  effects  associated  with  the  alternatives  analyzed  for  this  EIS  are 

3  summarized  below  by  resource.  They  are  also  described  in  detail  in  Chapter  4  (Affected 

4  Environment  and  Environmental  Consequences). 

5  Summary  of  Effects  by  Resource 

6  Forest  Vegetation 

7  The  effects  on  forest  stand  attributes  would  be  similar  and  in  most  cases  differences  are  not 

8  discemable  among  alternatives  regarding  individual  stand  attributes.  Under  all  alternatives, 

9  progress  toward  DFCs  would  continue,  with  serai  forest  types  increasing  and  late-successional 

1 0  forest  types  decreasing  compared  to  current  levels.  Across  the  project  area,  the  acreage  in  the 

1 1  seedling/sapling  size  class  would  increase  compared  to  current  conditions,  and  poletimber,  young 

1 2  sawtimber,  and  mature  sawtimber  classes  would  decrease  under  each  alternative.  Changes  in  age 

13  class  under  each  alternative  would  follow  trends  for  size  class:  the  amount  of  young  stands  would 

14  increase,  and  the  amount  of  older  stands  would  decrease.  There  are  no  discemable  differences  at  the 

1 5  landscape  scale  in  the  potential  effects  on  wildfire  or  insects  and  diseases  among  altematives. 

1 6  For  Alternative  3,  additional  constraints  associated  with  the  conservation  strategies  reduce  the 

1 7  sustainable  yield  under  that  alternative  compared  to  Alternative  1  (Table  ES-1 ).  The  greatest 

1 8  vegetation-related  difference  between  altematives  would  result  from  changes  in  how  the  Stillwater 

1 9  Core  is  managed.  Under  Altematives  2  and  4,  DNRC  would  move  to  an  approach  that  incorporates 

20  a  long-term  transportation  plan  with  various  annual  and  seasonal  road  restrictions,  and  the  area  now 

2 1  identified  as  the  Stillwater  Core  would  be  more  available  for  management.  The  extra  acres 

22  available  for  management  in  the  Stillwater  Core  would  increase  the  sustainable  yield  of  timber  in 

23  Altematives  2  and  4,  and  increased  management  may  reduce  the  chances  of  wildfire  or  insect  or 

24  disease  spread  in  managed  stands. 

25  TABLE  ES-1 .    SUSTAINABLE  YIELD  OF  TIMBER  FOR  EACH  ALTERNATIVE 

26  (MILLION  BOARD  FEET  PER  YEAR) 

Alternative  3  Alternative  4 

Alternative  1  Alternative  2  (Increased  (Increased  Management 

(No  Action)  (Proposed  HCP)  Conservation  HCP)  Flexibility  HCP) 

53^2  58^0  506  58!o 


27  Air  Quality 

28  At  the  landscape  scale,  there  would  be  no  appreciable  differences  in  terms  of  effects  on  air  quality 

29  due  to  changes  in  forest  management  activities  among  the  four  alternatives. 

30  Transportation 

31  By  the  end  of  the  Permit  term,  all  four  altematives  would  result  in  more  roads  on  trust  lands  within 

32  the  HCP  project  area.  At  the  land  office  scale,  as  well  as  for  scattered  parcels,  new  road  miles 
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1  would  be  highest  under  Alternative  1  and  lowest  under  Alternative  3,  although  differences  are 

2  relatively  small  (ranging  between  1,322  and  1,408  miles  of  new  road). 

3  In  the  Stillwater  Block,  Alternatives  2  and  4  would  result  in  slightly  (or  a  few)  more  new  road  miles 

4  than  Alternatives  1  and  3,  reflecting  an  increase  in  roads  to  support  forest  management  activities  in 

5  the  Stillwater  Core.  Under  a  50-year  transportation  plan,  Alternatives  2  and  4  would  result  in  a 

6  decrease  in  roads  open  year-round  and  roads  restricted  year-round,  while  miles  of  road  restricted 

7  seasonally  would  increase.  Public  access  to  roads,  at  least  on  a  seasonal  basis,  would  increase  under 

8  Alternatives  2  and  4. 

9  If  the  Swan  Agreement  remains  in  effect  for  the  entire  Permit  term,  there  would  be  no  differences  in 

1 0  road  miles  and  classifications  between  the  four  altematives  for  the  Swan  River  State  Forest.  Should 

1 1  this  agreement  terminate,  road  management  for  these  blocked  lands  under  Altematives  2,  3,  and  4 

1 2  would  be  subject  to  a  50-year  transportation  management  plan.  Up  to  23  miles  of  road  could  be 

1 3  converted  from  restricted  year-round  to  open  year-round  or  seasonally  restricted,  depending  on 

14  DNRC's  ability  to  negotiate  reciprocal  access  agreements  after  land  ownership  changes  or 

1 5  termination  of  the  Swan  Agreement. 

1 6  On  scattered  parcels  in  the  HCP  project  area,  most  new  roads  under  all  four  altematives  would  be 

1 7  classified  as  restricted  year-round.  The  largest  increases  in  roads  open  to  the  public,  at  least  on  a 

1 8  seasonal  basis,  would  occur  under  Alternative  1 ,  while  miles  of  open  roads  would  be  the  same 

19  between  Altematives  2,  3,  and  4.  Miles  of  road  restricted  year-round  would  be  the  same  for 

20  Altematives  1 ,  2,  and  4,  and  lower  for  Alternative  3. 

21  Geology  and  Soils 

22  By  implementing  existing  BMPs  and  complying  with  the  existing  regulatory  framework,  all  four 

23  altematives  would  minimize  the  risk  of  effects  on  soil  productivity  and  provide  adequate  protection 

24  from  erosion  effects.  The  existing  SMZ  Law  and  Rules,  Forest  Management  ARMs,  Montana 

25  Forestry  BMPs,  and  DNRC  forest  management  policies  are  generally  effective  at  minimizing  soil 

26  disturbance  activities  (DNRC  2006b).  However,  additional  conservation  commitments  specified  by 

27  the  action  altematives  would  decrease  risks  associated  with  specific  activities  (e.g.,  harvest,  grazing) 

28  and  locations  (e.g.,  riparian  areas)  and  require  some  level  of  identifying,  prioritizing,  and  correcting 

29  road  and  stream  crossing  problems  to  reduced  sediment  delivery  to  streams.  Altemative  3  would 

30  result  in  the  least  potential  for  adverse  effects  from  forest  management  activities  and  provide  the 

3 1  greatest  benefit  in  terms  of  reducing  ongoing  sediment  delivery  to  streams.  Altematives  2,  4,  and  1 

32  would  have  increasingly  higher  potential  for  adverse  effects  and  decreasing  benefits  for  reducing 

33  sediment  delivery  to  streams. 

34  Water  Resources 

35  DNRC  has  achieved  a  high  level  of  success  with  protection  and  mitigation  efforts  under  its  current 

36  forest  management  program,  resulting  in  97  to  98  percent  application  and  effectiveness  of  BMPs  to 

37  limit  sediment  delivery  to  streams  (DNRC  2006b).  DNRC's  existing  program  would  continue 

38  under  Altemative  1 ,  so  this  level  of  success  would  be  expected  to  continue  during  the  Pemiit  term. 

39  However,  compared  to  the  action  altematives,  Altemative  1  would  not  provide  any  additional 

40  protection  of  streamside  buffers,  additional  commitments  for  road  and  harvest  area  practices  that 

41  protect  water  quality,  more  formal  documentation  of  cumulative  watershed  effects  thresholds  and 

Executive  Summaiy  ES-10  Montana  DNRC 

Draft  EIS 


1  mitigation  requirements,  or  enhanced  coarse-filter  reviews  of  grazing  effects.  All  three  action 

2  alternatives  would  pro\ide  some  level  of  these  additional  commitments,  with  Alternative  3 

3  pro\iding  the  most  protective  measures  and  least  risk  of  adverse  effects  on  water  quality,  followed 

4  by  Alternative  2,  then  Alternative  4. 

5  Changes  in  water  quantity  effects  would  generally  be  similar  among  all  alternatives.  Potential  to 

6  measurably  change  water  quantity  would  be  highest  under  Alternatives  2  and  4  because  these 

7  alternatives  have  the  highest  levels  of  planned  timber  harvest  and  include  opening  the  Stillwater 

8  Core  to  active  forest  management.  However,  differences  among  alternatives  would  have  the 

9  potential  to  result  in  measurable  changes  in  water  quantity  only  where  more  timber  harvest  is 

1 0  concentrated  in  small  watersheds,  particularly  within  the  rain-on-snow  elevation  zone. 

1 1  Plant  Species  of  Concern,  Noxious  Weeds,  and  Wetlands 

1 2  All  alternatives  would  implement  current  practices  ( ARMs  and  MCA)  that  address  identified  plant 

1 3  SOC,  noxious  weeds,  and  wetlands.  However,  under  the  action  alternatives,  some  conservation 

14  commitments  would  potentially  result  in  greater  protection  of  potential  plant  SOC  habitat  (where 

1 5  unknown  populations  may  exist),  reduced  spread  of  noxious  weeds,  and  enhanced  wetland 

1 6  protection  over  Alternative  1 .  All  action  alternatives  offer  some  increase  level  of  benefit  over  the 

1 7  no-action  alternative,  with  Alternative  3  providing  slightly  higher  levels  of  protection  due  to  more 

1 8  restrictive  commitments  related  to  forest  management  activities  and  shorter  timeframes  for 

1 9  identifying  and  correcting  problems. 

20  Fish  and  Fish  Habitat 

2 1  Overall,  the  alternative  analysis  indicates  that  all  of  the  alternatives  are  generally  effective  at 

22  maintaining  the  key  habitat  components  (sediment  delivery,  stream  temperature,  in-stream  habitat 

23  complexity,  and  connectivity  among  sub-populations  offish  species)  at  a  level  that  pro\'ides  for 

24  healthy  fish  populations,  including  the  HCP  fish  species.  However,  there  are  some  substantia! 

25  differences  between  the  alternatives.  For  most  instances,  Alternative  1  provides  the  smallest  degree 

26  of  improvement  in  the  individual  habitat  components  during  the  Permit  term.  In  some  cases,  such 

27  as  stream  temperature  and  shading.  Alternative  1  could  lead  to  some  negative  short-term  effects  on 

28  fish  populations,  although  the  magnitude  of  any  such  effect  would  be  relatively  small.  In  addition, 

29  any  risk  of  effects  from  Alternative  1  would  apply  equally  to  all  fish  species,  including  HCP  fish 

30  species,  because  the  existing  policies,  procedures,  and  corrective  actions  are  not  prioritized  for  any 

3 1  particular  species.  However,  Altemarive  1  would  still  maintain  or  slightly  improve  habitat 

32  conditions  that  would  support  native  cold-water  and  warm-water  fish  populations. 

33  All  of  the  action  alternatives  have  a  greater  potendal  to  improve  aquatic  habitat  conditions,  based 

34  either  on  overall  scale  or  rate  of  change.  In  addifion,  the  action  alternatives  have  some  specific 

35  mechanisms  for  monitoring  and  adaptive  management  to  help  to  ensure  proper  implementation  and 

36  effectiveness  of  the  various  conservation  strategies.  The  risk  of  adverse  effects  to  HCP  fish  species 

37  is  reduced  with  the  action  alternatives,  compared  to  Alternative  1 . 

38  Although  the  action  alternatives  would  all  benefit  aquafic  species,  including  the  HCP  fish  species. 

39  Alternative  3  would  provide  the  greatest  potential  benefits,  followed  by  Alternatives  2  and  4.  This 

40  is  generally  due  to  an  increased  rate  of  conservafion  commitment  implementation  under  Alternative 

41  3.  In  the  case  of  those  habitat  components  affected  by  riparian  buffer  width  (stream  temperature 
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1  and  LWD  frequencies),  Alternative  3  is  roughly  equivalent  to  a  "no  management"  alternative  in 

2  areas  adjacent  to  HCP  fish  species  habitat.  This  alternative  would  provide  for  the  maximum  levels 

3  of  LWD  recruitment  and  shade  within  the  riparian  zones  of  the  HCP  project  area,  unless  LWD 

4  frequency  was  increased  through  the  active  placement  of  LWD  through  tree  falling  or  manual 

5  installation. 

6  Wildlife  and  Wildlife  Habitat 

7  None  of  the  alternatives  is  expected  to  result  in  substantial  changes  in  the  distribution  or  amount  of 

8  wildlife  habitat  in  the  HCP  project  area.  Compared  to  the  no-action  alternative,  increased 

9  restrictions  on  new  road  construction  and  access  easements  under  the  acfion  altematives,  along  with 

10  restrictions  on  activities  in  spring  habitat,  post-denning  habitat,  and  near  den  sites,  would  reduce  the 

1 1  risk  of  effects  on  grizzly  bears  due  to  the  presence  of  roads  and  human  activity  in  key  habitat  areas. 

12  Canada  lynx  would  be  expected  to  benefit  from  HCP  conservation  commitments  to  maintain 

13  suitable  habitat  and  foraging  habitat  in  key  areas  of  known  importance  for  the  species  in  western 

14  Montana. 

15  Recreation 

16  Under  all  four  altematives,  increases  in  the  amount  of  roads  open  to  non-motorized  public  access 

17  would  result  in  expanded  opportunifies  for  hiking,  mountain  biking,  berry  picking,  and  other  such 

18  activities  throughout  the  HCP  project  area.  Under  Altematives  2  and  4,  implementation  of  a 

19  transportation  plan  in  the  Stillwater  Block  would  result  in  increased  opportunities  for  motorized 

20  public  access  as  compared  to  Altematives  1  and  3  due  to  greater  access  to  the  Stillwater  Core.  In 

21  the  Swan  River  State  Forest,  access  would  remain  the  same  for  all  altematives  if  the  Swan 

22  Agreement  remains  in  effect;  otherwise,  opportunities  for  motorized  public  access  could  increase 

23  under  the  action  altematives.  As  a  result  of  timber  harvest  under  all  altematives,  opportunities  for 

24  hunting,  berry  picking,  and  other  activities  in  young,  open-canopy  forest  would  likely  increase.  On 

25  the  other  hand,  opportunities  for  recreation  in  unmanaged  areas  would  be  reduced,  and  the  quality  of 

26  the  recreational  experience  for  some  users  may  decrease  due  to  the  increased  visibility  of  managed 

27  stands.  Under  the  action  altematives,  increases  in  the  amount  of  roads  available  for  motorized 

28  public  access  would  likely  reduce  the  amount  of  wild,  backcountry  areas  available  for  recreation, 

29  particularly  in  the  Stillwater  Block. 

30  Visual  Resources 

3 1  Under  all  four  altematives,  increases  in  the  amount  of  roaded  areas  and  forest  in  the  non-stocked 

32  and  seedling/sapling  size  classes  would  result  in  decreases  in  the  amount  of  natural-appearing 

33  forested  landscape.  Such  changes  would  be  visible  from  roads  (including  scenic  drives),  trails, 

34  recreation  areas,  and  viewpoints  in  the  planning  area.  Under  Altematives  2  and  4,  increased  access 

35  in  the  Stillwater  Core  would  result  in  more  timber  management  (largely  even-aged  harvest), 

36  resulting  in  greater  visual  impacts  than  under  Altematives  1  or  3.  Compared  to  Altemative  1,  all 

37  three  action  altematives  would  result  in  slightly  smaller  increases  in  total  road  length  at  the  end  of 

38  the  Permit  term,  with  the  smallest  increases  expected  to  occur  under  Altemative  3.  In  all  parts  of 

39  the  HCP  project  area,  the  visual  impacts  of  roads  would  not  be  expected  to  differ  substantially 

40  among  the  altematives. 
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1  Archaeological,  Historical,  Cultural,  and  Trust  Resources 

2  Within  DNRC's  existing  forest  management  program,  activities  associated  with  timber  har\'est  and 

3  road  construction  are  the  primary  sources  of  potential  adverse  effects  on  non-renewable  cultural  and 

4  paleontological  resources  and  TCPs  or  cultural  use  areas  on  trust  lands.  For  the  four  alternatives, 

5  annual  timber  harvest  would  range  from  just  under  51  to  58  million  board  feet  per  year,  and  there 

6  would  be  between  1,322  and  1,408  miles  of  new  road  constructed  on  HCP  project  area  lands.  The 

7  one  indirect  benefit  to  cultural  and  paleontological  resources  and  TCPs  under  all  the  alternatives 

8  would  be  tiie  large  amounts  of  road  with  restricted  motorized  public  access  year-round. 

9  Alternative  3  would  result  in  the  least  amount  of  annual  timber  harvest,  the  lowest  amount  of  new 

10  roads  at  the  end  of  the  Permit  term,  the  widest  buffers  for  stream  systems  supporting  HCP  fish 

1 1  species,  and  retention  of  the  Stillwater  Core.  Thus,  this  alternative  would  be  expected  to  have  the 

1 2  lowest  likelihood  of  adversely  affecting  cultural  and  paleontological  resources  and  TCPs  or  cultural 

1 3  use  areas.  Alternative  1  would  be  expected  to  have  a  lower  likelihood  of  adverse  effects  resulting 

1 4  from  timber  har\est  as  compared  to  Alternatives  2  and  4.  Conversely,  Alternatives  2  and  4  would 

1 5  be  expected  to  have  a  lower  likelihood  of  adverse  effects  from  road  construction  than  Alternative  1 

1 6  and  lower  likelihood  of  adverse  effects  from  timber  harvest  along  streams  supporting  HCP  fish 

1 7  species  due  to  the  25-foot  no-harvest  buffer  that  would  be  implemented  for  those  alternatives. 

1 8  However,  within  the  Stillwater  Block,  Alternatives  2  and  4  would  result  in  a  higher  likelihood  of 

1 9  adverse  effects  to  cultural  and  paleontological  resources  and  TCPs  or  cultural  use  areas  because 

20  there  would  be  increased  flexibility  to  manage  in  the  Stillwater  Core.  Additional  harvest  activities, 

2 1  as  well  as  increased  public  access  to  the  Stillwater  Core,  would  increase  risks  to  existing  resources 

22  in  the  area. 

23  Socioeconomics 

24  Alternatives  2  and  4  would  result  in  more  forestry  sector  jobs  and  associated  wages  than 

25  Alternatives  1  and  3.  Other  jobs  that  support  the  forest  industry  or  workers  would  be  expected  to 

26  follow  the  same  pattern.  Similarly,  net  revenues  generated  for  trust  beneficiaries  would  be  highest 

27  for  Alternative  4  and  slightly  less  for  Alternative  2  due  to  higher  costs  associated  with  more 

28  restrictive  HCP  commitments.  Alternative  3  would  likely  generate  the  lowest  net  revenues. 

29  Revenues  from  recreational  licenses  would  likely  be  higher  for  Alternatives  2  and  4  due  to  increased 

30  access  to  the  Stillwater  Core  after  it  is  opened  up  for  acfive  management.  Similarly,  increases  in 

3 1  forest-related  recreation  jobs  would  also  likely  be  higher  for  these  two  alternatives. 

32  Natural  amenities  and  non-use  values  would  likely  be  least  affected  under  Alternative  3  because  it 

33  provides  protection  to  sensitive  areas  and  species.  Opening  the  Stillwater  Core  under  Altematives  2 

34  and  4  would  affect  the  namral  amenities  and  non-use  values  in  that  area  versus  what  they  currently 

35  are  and  would  be  during  the  Permit  term  under  Altematives  1  and  3. 

36  DNRC's  current  program  does  not  disproportionately  affect  minority  or  low-income  populations. 

37  There  would  be  differences  among  the  alternatives  regarding  changes  to  the  availability  of  salmonid 

38  species  or  other  recreational,  subsistence,  or  ceremonial  plant  or  wildlife  species;  access  to  TCPs;  or 

39  numbers  of  forestry  jobs  and  associated  income.  However,  these  effects  are  not  expected  to  fall 

40  disproportionately  on  minority  or  low-income  populations  for  any  of  the  altematives. 
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1  Preferred  Alternative 

2  Since  this  EIS  has  been  prepared  to  comply  with  both  NEPA  (USFWS)  and  MEPA  (DNRC) 

3  requirements,  each  agency  has  identified  its  own  preferred  alternative. 

4  USFWS  Preferred  Alternative 

5  While  development  of  the  HCP  was  driven  by  the  DNRC,  USFWS  personnel  provided  guidance 

6  and  technical  assistance  tliroughout  the  process.  Therefore,  the  USFWS  supports  the  selection  of 

7  the  proposed  action  (Alternative  2)  as  its  preferred  alternative  and  does  not  anticipate  permit 

8  conditions  beyond  those  already  included  in  the  proposed  action.  Prior  to  finalizing  its  selection  of 

9  the  preferred  altemarive,  USFWS  will  review  the  HCP  relative  to  the  requirements  of  Secfions  7 

10  and  1 0  of  the  ESA  and  NEPA. 

1 1  DNRC  Preferred  Alternative 

12  The  proposed  action  (Altemative  2)  is  DNRC's  preferred  alternative.  This  alternative  provides  the 

1 3  best  balance  between  providing  for  HCP  species  conservation  and  allowing  for  DNRC  management 

14  flexibility  to  fialfill  its  trust  mandate.  DNRC  believes  that  Altemative  2  best  represents  the  methods 

1 5  and  processes  for  avoiding,  minimizing,  and  mitigating  the  impacts  of  forest  management  activities 

16  on  HCP  species  to  the  maximum  extent  practicable. 

17  Environmentally  Preferred  Alternative 

1 8  Altemative  3,  the  Increased  Conservation  HCP,  is  the  environmentally  preferred  altemative.  This 

19  altemative  includes  more  protective  measures  than  those  required  under  the  current  forest 

20  management  program  or  proposed  under  the  other  two  action  altematives.  This  altemative  would 

21  also  retain  the  grizzly  bear  secure  habitat  within  the  Stillwater  Core  and  not  increase  the  level  of 

22  active  forest  management  in  that  area.  The  more  protective  measures  under  Altemafive  3  include 

23  greater  restrictions  on  forest  management  acfivities  in  habitats  and  during  seasons  important  to  HCP 

24  species.  This  altemative  would  also  require  shorter  timefi^ames  to  identify  the  need  for  and 

25  implement  correcting  actions,  resulting  in  the  fastest  rate  of  habitat  improvement  over  existing 

26  conditions  versus  the  other  altematives. 
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1      ACRONYMS  AND  ABBREVIATIONS 


2 

°C 

degrees  Celsius 

3 

op 

degrees  Fahrenheit 

4 

ACOE 

United  States  Army  Corps  of  Engineers 

5 

AFS 

American  Fisheries  Society 

6 

AIRFA 

American  Indian  Religious  Freedom  Act 

7 

AITESA 

American  Indian  Tribes  and  the  Endangered  Species  Act 

8 

ARM 

Administrative  Rules  of  Montana 

9 

ARPA 

Archaeological  Resources  Protection  Act 

10 

AUM 

animal  unit  month 

11 

BCR 

Bird  Conservation  Region 

12 

BE 

Bitterroot  Ecosystem 

13 

BIA 

Bureau  of  Indian  Affairs 

14 

BLM 

United  States  Bureau  of  Land  Management 

15 

BMP 

best  management  practice 

16 

BMU 

bear  management  unit 

17 

BOCC 

Birds  of  Conservation  Concern 

18 

BOR 

Bureau  of  Reclamation 

19 

BP 

before  present 

20 

CAA 

Clean  Air  Act 

21 

CCAC 

Climate  Change  Advisory  Committee 

22 

CEQ 

Council  for  Environmental  Quality 

23 

CFR 

Code  of  Federal  Regulations 

24 

CLO 

Central  Land  Office 

25 

CMP 

corrugated  metal  pipe 

26 

CMR 

cooperative  management  response 

27 

CMZ 

channel  migration  zone 

28 

CO 

carbon  monoxide 

29 

CO: 

carbon  dioxide 

30 

CWA 

federal  Clean  Water  Act 

31 

CWT) 

coarse  woody  debris 

32 

CWT 

cumulative  watershed  effects 
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Cabinet-Yaak  Ecosystem 
diameter  at  breast  height 
dichloro-diphenyl-trichloroethane 
desired  future  condition 
deoxyribonucleic  acid 

Montana  Department  of  Natural  Resources  and  Conservation 
Department  of  Defense 
Department  of  Transportation 
distinct  population  segment 
envirormiental  assessment 
equivalent  clearcut  area 
environmental  impact  statement 
United  States  Environmental  Protection  Agency 
Endangered  Species  Act 
Federal  Energy  Regulatory  Commission 
Forest  Management  Bureau  (DNRC) 
Forest  Management  ARMS      Administrative  Rules  of  Montana  for  Forest  Management 

forested  state  trust  lands 
Federal  Register 
Forest  Vegetation  Simulator 
geographic  information  system 
Greater  Yellowstone  Ecosystem 
habitat  conservation  plan 
hydrologic  unit  code 
interdisciplinary 

Interagency  Grizzly  Bear  Committee 
Inland  Native  Fish  Strategy 
Lntergovemmental  Panel  on  Climate  Change 
State  Board  of  Land  Commissioners 
lynx  analysis  unit 
Lynx  Conservation  Assessment  and  Strategy 


1 

CYE 

2 

dbh 

3 

DDT 

4 

DFC 

5 

DNA 

6 

DNRC 

7 

DOD 

8 

DOT 

9 

DPS 

10 

EA 

11 

ECA 

12 

EIS 

13 

EPA 

14 

ESA 

15 

FERC 

16 

FMB 

17 

Forest  Managemen 

18 

forested  trust  lands 

19 

FR 

20 

FVS 

21 

GIS 

22 

GYE 

23 

HCP 

24 

HUC 

25 

ID 

26 

IGBC 

27 

INFISH 

28 

IPCC 

29 

Land  Board 

30 

LAU 

31 

LCAS 
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LMA 

2 

LWD 

3 

MAAQS 

4 

MAPA 

5 

mbf 

6 

MB&G 

7 

MBTRT 

8 

MCA 

9 

MDEQ 

10 

MEPA 

11 

MEQC 

12 

MFWP 

13 

mg/L 

14 

mi/mi" 

15 

MNHP 

16 

MSAA 

17 

MDEQ 

18 

MPIF 

19 

NAAQS 

20 

NAGPRA 

21 

NCDE 

22 

NCGBE 

23 

NELO 

24 

NEPA 

25 

NHPA 

26 

NMFS 

27 

NO: 

28 

NOI 

29 

NPS 

30 

NRHP 

31 

NRIS 
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lynx  management  area 

large  woody  debris 

Montana  Ambient  Air  Quality  Standards 

Montana  Administrative  Procedures  Act 

thousand  board  feet 

Mason,  Bruce  &  Girard 

Montana  Bull  Trout  Restoration  Team 

Montana  Codes  Annotated 

Montana  Department  of  Environmental  Quality 

Montana  Environmental  Policy  Act 

Montana  Environmental  Quality  Control 

Montana  Fish,  Wildlife  and  Parks 

milligrams  per  liter 

miles  of  road  per  square  mile  of  land  area 

Montana  Natural  Heritage  Program 

Montana  State  Antiquities  Act 

Montana  Department  of  Environmental  Quality 

Montana  Partners  in  Flight 

National  Ambient  Air  Quality  Standards 

Native  American  Graves  Protection  and  Repatriation  Act 

Northern  Continental  Divide  Ecosystem 

North  Cascades  Grizzly  Bear  Ecosystem 

Northeastern  Land  Office 

National  Environmental  Policy  Act 

National  Historic  Preservation  Act 

National  Marine  Fisheries  Service 

nitrogen  dioxide 

Notice  of  Intent 

National  Park  Service 

National  Register  of  Historic  Places 

Natural  Resource  Information  System 
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NRM 

2 

NROH 

3 

NTU 

4 

NWI 

5 

NWLO 

6 

OHWM 

7 

PA 

8 

Permit 

9 

Plum  Creek 

10 

PMio 

11 

PM2.5 

12 

PNV 

13 

RAIS 

14 

RMZ 

15 

ROD 

16 

SFLMP 

17 

SHPO 

18 

SLI 

19 

SMZ 

20 

SMZ  Law 

21 

SO2 

22 

SOC 

23 

SPTH 

24 

Swan  Agreement 

25 

SWLO 

26 

SYC 

27 

TCP 

28 

THPO 

29 

TLMD 

30 

TMDL 

31 

TSS 

Northern  Rocky  Mountain  Distinct  Population 

non-recovery  occupied  habitat 

nephelometric  turbidity  unit 

National  Wetlands  Inventory 

Northwestern  Land  Office 

ordinary  high  water  mark 

Programmatic  Agreement 

incidental  take  permit 

Plum  Creek  Timber  Company 

particulate  matter  less  than  10  micrometers  in  diameter 

particulate  matter  less  than  2.5  micrometers  in  diameter 

present  net  value 

riparian  aquatic  interaction  simulator 

riparian  management  zone 

Record  of  Decision 

State  Forest  Land  Management  Plan 

State  Historic  Preservation  Officer 

stand  level  inventory 

streamside  management  zone 

Montana  Streamside  Management  Zone  Law 

sulfiir  dioxide 

species  of  concern 

site  potential  tree  height 

Swan  Valley  Grizzly  Bear  Conservation  Agreement 

Southwestern  Land  Office 

sustainable  yield  calculation 

traditional  cultural  property 

Tribal  Historic  Preservation  Officer 

Trust  Land  Management  Division  (DNRC) 

total  maximum  daily  load 

total  suspended  solids 
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1  use  United  States  Code 

2  USD  A  United  States  Department  of  Agriculture 

3  USPS  United  States  Department  of  Agriculture,  Forest  Ser\ice 

4  USFWS  United  States  Fish  and  Wildlife  Service 

5  USGS  United  States  Geological  Survey 

6  WEPP  Water  Erosion  Prediction  Project 

7  WMZ  wetland  management  zone 
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Purpose  AND  Need  for  Action 


2  This  chapter  describes  the  proposed  action  for  which  this  environmental  impact  statement  (EIS)  has 

3  been  prepared  and  identifies  where  to  find  the  various  elements  of  the  EIS  within  this  document.  It 

4  also  describes  the  purpose  and  need  for  the  action  as  well  as  the  relationship  of  the  EIS  to  other 

5  regulations  and  laws. 

6  1.1    Introduction 

7  The  Montana  Department  of  Natural  Resources  and  Conservation  (DNRC)  has  prepared  a  proposed 

8  habitat  conser\'ation  plan  (HCP)  for  forest  management  activities  on  its  forested  state  trust  lands 

9  (forested  trust  lands)  managed  by  the  Trust  Lands  Management  Division  (TLMD).  The  mission  of 

1 0  the  TLMD  is  to  manage  trust  land  resources  to  produce  revenues  for  the  trust  beneficiaries  while 

1 1  considering  environmental  factors  and  protecting  the  future  income-generating  capacity  of  the  land. 

1 2  Under  its  forest  management  program,  the  TLMD  generates  revenues  for  trust  beneficiaries  through 

1 3  timber  har\'est  on  forested  trust  lands.  DNRC  manages  its  forested  trust  lands  in  accordance  with 

14  the  State  Forest  Land  Management  Plan  (SFLMP)  (DNRC  1996)  and  the  Administrafive  Rules  of 

1 5  Montana  ( ARMs)  for  Forest  Management  Title  36,  Chapter  1 1 ,  Subchapter  4  (ARMs  36. 1 1 .40 1 

1 6  through  456)  (Forest  Management  ARMs).  DNRC's  forested  trust  lands  also  support  federally 

1 7  listed  threatened  species.  The  ARMs  direct  DNRC  to  confer  with  the  United  States  Fish  and 

1 8  Wildlife  Serxice  (USFWS)  to  develop  habitat  mitigation  measures  to  address  the  needs  of  listed 

19  species.  The  proposed  HCP  is  a  programmatic  plan  that  identifies  DNRC's  proposal  for  managing 

20  federally  listed  species  on  forested  trust  lands. 

2 1  The  Forest  Management  Bureau  (FMB)  within  the  TLMD  would  be  responsible  for  administering 

22  the  HCP.  An  HCP  is  a  long-term  management  plan  authorized  under  the  Endangered  Species  Act 

23  (ESA)  to  conserve  threatened  and  endangered  species  (16  United  States  Code  [USC]  1531  et  seq.). 

24  Section  10  of  the  ESA  authorizes  a  landowner  to  develop  a  conservadon  plan  to  minimize  and 

25  mitigate,  to  the  maximum  extent  pracficable,  any  impact  to  threatened  and  endangered  species  while 

26  conducting  lawful  activities  such  as  harvesting  timber  on  state  trust  lands. 

27  The  HCP  is  part  of  the  application  for  obtaining  an  incidental  take  permit  (Permit)  fi-om  the  USFWS 

28  in  accordance  with  Section  10(a)(  1  )(B)  of  the  ESA.  The  Permit  would  authorize  the  Permit  holder 

29  (DNRC)  to  take  federally  listed  species  that  are  covered  under  the  HCP.  The  DNRC  HCP  covers 

30  forest  management  activities  on  forested  trust  lands  that  provide  habitat  for  species  currently  listed 

3 1  or  ha\'ing  the  potential  to  be  listed  under  the  ESA  (HCP  species).  The  three  ESA-listed  species 

32  proposed  for  coverage  in  the  HCP  are 

33  1.    Grizzly  hear  {Ursus  arctos  honibilis) 

34  2.    Canada  lynx  {Lynx  canadensis) 

35  3.    Bull  trout  (Salvelinus  conjluentus). 
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1  The  HCP  also  addresses  two  additional  aquatic  species  should  these  species  become  listed  during 

2  the  50-year  Permit  term. 

3  1 .    Westslope  cutthroat  trout  {Oncorhynchus  clarkii  Jewisi) 

4  2.    Columbia  redband  trout  {Oncorhynchus  mykiss  gairdneri). 

5  Issuance  of  the  Permit  by  the  USFWS  is  considered  a  major  federal  action  that  may  affect  the 

6  quality  of  the  human  environment,  thus  requiring  preparation  of  an  EIS  under  the  National 

7  Environmental  Policy  Act  (NEPA)  (Section  1 0 1  [42  USC  433 1  ]).  The  decision  by  DNRC,  as  the 

8  applicant,  to  develop  and  implement  the  HCP  is  considered  a  major  state  action  that  may  affect  the 

9  quality  of  the  human  environment  under  the  Montana  Environmental  Policy  Act  (MEPA)  (Montana 

10  Code  Annotated  [MCA]  75-1-201  (l)(b)(iv)),  and  therefore  requires  a  MEPA  EIS. 

1 1  This  EIS  has  been  prepared  to  comply  with  both  NEPA  and  MEPA.  The  USFWS  is  the  lead 

12  agency  for  the  NEPA  component  of  this  EIS,  and  DNRC  is  the  lead  agency  for  the  MEPA 

13  component  of  this  EIS.  There  are  no  other  state,  federal,  or  local  agencies  that  have  overlapping  or 

14  additional  jurisdiction  or  responsibility  for  the  proposed  action.  Both  agencies  will  use  this  EIS  to 

15  meet  federal  NEPA  and  state  MEPA  requirements,  respectively,  recognizing  that  the  EIS  purpose 

16  and  need,  use  of  the  environmental  impact  analyses,  and  regulatory  requirements  of  the  two 

1 7  agencies  may  differ. 

18  1.2    Document  Overview 

19  This  document  includes  both  the  EIS  (main  body)  and  the  HCP  (Appendix  A).  These  contents  are 

20  presented  here  under  a  single  cover  to  provide  the  public  with  an  easier  opportunity  to  review, 

21  understand,  and  comment  on  the  HCP  and  EIS.  The  EIS  organization  is  described  below  to  help  the 

22  reader  understand  the  document  contents  and  EIS  organization. 

23  Chapter  1  (Purpose  and  Need).  This  chapter  introduces  the  proposed  action  (proposed  HCP). 

24  The  chapter  also  describes  the  purpose  and  need,  the  decisions  to  be  made,  and  the  regulations  and 

25  laws  pertaining  to  the  NEPA  and  MEPA  analysis. 

26  Chapter  2  (Environmental  and  Procedural  Setting).  Chapter  2  describes  the  environmental  and 

27  procedural  setting  under  which  DNRC  implements  its  programs  on  forested  trust  lands  that  would 

28  be  covered  under  the  HCP.  This  chapter  describes  the  organization  of  the  DNRC  and  TLMD,  and 

29  describes  the  legal  framework  under  which  the  forest  management  program  is  conducted.  As  the 

30  primary  activity  conducted  on  forested  trust  lands  and  the  primary  source  of  revenue  for  forested 

3 1  trust  lands  in  Montana,  the  forest  product  sales  program  (or  the  timber  sales  process)  is  also 

32  described. 

33  Chapter  3  (Alternatives,  Including  the  Proposed  HCP).  Chapter  3  describes  the  no-action 

34  alternative  ( Altemative  1 ),  the  proposed  HCP  (Alternative  2),  and  two  other  HCP  action  alternatives 

35  (Alternatives  3  and  4).  Conservation  commitments  associated  with  each  altemative  are  described, 

36  including  measures  to  minimize  and  mitigate  impacts  on  HCP  species.  Chapter  3  also  describes 

37  alternatives  that  were  considered  but  not  selected  for  detailed  analysis.  A  summary  comparing  the 

38  effects  of  the  alternatives  analyzed  in  detail  by  resource  is  provided  at  the  end  of  Chapter  3. 
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1  Chapter  4  (Affected  En>ironment  and  Environmental  Consequences).  Chapter  4  describes 

2  existing  conditions  and  environmental  consequences  for  those  resources  that  could  potentially  be 

3  affected  by  implementation  of  the  alternatives.  The  chapter  presents  technical  background 

4  information  and  a  description  of  the  regulatory  requirements  and  affected  environment  for  the 

5  potentially  affected  resources.  Chapter  4  also  includes  an  analysis  of  the  potential  impacts  on  those 

6  resources  under  the  proposed  action  and  identifies  the  anticipated  effects  on  the  HCP  species. 

7  Chapter  5  (Cumulative  Effects).  Chapter  5  describes  the  cumulative  effects  of  the  alternatives. 

8  NEPA  defines  cumulative  effects  as  "the  impact  on  the  environment  which  results  from  the 

9  incremental  impact  of  the  acdon  when  added  to  other  past,  present,  and  reasonably  foreseeable 

10  future  actions,  regardless  of  what  agency  (federal  or  non-federal)  or  person  undertakes  such  other 

1 1  acfions"  (40  Code  of  Federal  Reguladons  [CFR]  1508.7). 

12  Chapter  6  (Scoping  and  Public  Involvement).  This  chapter  describes  the  public  scoping  and 

1 3  involvement  process  undertaken  for  this  project  to  date,  as  well  as  future  plans  for  public 

1 4  involvement  on  the  Draft  and  Final  EIS.  This  chapter  also  includes  the  Distribution  List  and  List  of 

1 5  Preparers  of  the  EIS. 

1 6  Chapter  7  (References).  References  for  the  EIS  are  contained  in  this  chapter. 

1 7  Chapter  8  (Glossary).  This  chapter  provides  a  glossary  of  terms  used  in  the  EIS. 

18  Appendices.  The  HCP  is  included  as  Appendix  A,  and  other  supplemental  information,  including 

1 9  maps  and  tables,  is  contained  in  the  remaining  appendices. 

20  1 .3    Proposed  Action  and  Decisions  to  be  Made 

2 1  This  section  describes  the  context  of  the  proposed  action,  identifies  the  EIS  planning  area,  describes 

22  the  elements  of  the  proposed  action,  and  states  the  decisions  to  be  made  by  the  USFWS  and  DNRC. 

23  1.3.1  Context  of  the  Action 

24  In  1982,  Congress  amended  Section  10(a)  of  the  ESA  to  authorize  the  issuance  of  a  permit  allowing 

25  "incidental  taking"  of  listed  species  by  non-federal  entities  if  the  permit  applicant  submitted  a 

26  conservation  plan  satisfying  the  ESA's  requirements.  Under  this  provision,  the  USFWS  is 

27  authorized  to  permit  the  taking  of  federally  listed  fish  and  wildlife  if  such  taking  is  "incidental  to, 

28  and  not  the  purpose  of,  the  carrying  out  of  an  otherwise  lawful  acfivity."  Section  10(a)(2)(A)  of  the 

29  ESA  requires  any  applicant  applying  for  a  Permit  to  submit  a  "conservation  plan"  that  specifies, 

30  among  other  things,  the  impacts  that  are  likely  to  result  from  the  taking,  and  steps  that  will  be 

3 1  undertaken  to  minimize  and  mitigate  such  impacts. 

32  The  USFWS  would  issue  a  Permit  to  DNRC  if  the  HCP  adequately  provides  conservation  for 

33  species  covered  by  the  Permit  according  to  issuance  criteria  as  described  in  Secfion  10(a)(1)(B)  of 

34  the  ESA  (see  Section  1 .3.4,  Decisions  to  be  Made,  below).  Under  Secrion  7(a)(2)  of  the  ESA, 

35  issuance  of  a  Permit  by  the  USFWS  is  a  federal  action  subject  to  Section  7  compliance.  Therefore, 

36  a  USFWS  internal  Section  7  consultation  must  also  be  conducted  to  ensure  that  issuance  of  the 

37  Permit  will  not  jeopardize  the  continued  existence  of  listed  HCP  species. 
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1      1.3.2  EIS  Planning  Area 
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The  EIS  planning  area  encompasses  the  geographic  area  potentially  influenced  by  implementation  of 
the  HCP.  The  planning  area  consists  of  the  HCP  project  area  (described  below  under  Section  1 .3.3. 1 , 
HCP  Project  Area)  and  all  other  lands  in  DNRC's  Northwestern  Land  Office  (NWLO),  Southwestern 
Land  Office  (SWLO),  and  Central  Land  Office  (CLO),  including  lands  owned  by  DNRC  but  not 
included  in  the  HCP  project  area  and  lands  owned  by  others  (Table  1-1  and  Figure  1-1;  see  also 
Figure  D-1  in  Appendix  D,  EIS  Figures).  The  planning  area  demonstrates  DNRC's  landownership 
stake  in  the  overall  habitat  of  the  HCP  species  in  western  Montana  and  is  also  used  as  the  cumulative 
effects  analysis  boundary  for  many  of  the  resources  analyzed  in  Chapter  4. 

TABLE  1  -1 .    ACRES  OF  ALL  OWNERSHIPS,  ALL  DNRC  LANDS,  AND  HCP  PROJECT 
AREA  LANDS  IN  THE  EIS  PLANNING  AREA  BY  DNRC  LAND  OFFICE 


DNRC  Land  Office 


EIS  Planning 

Area 

(All 
Ownerships) 


DNRC 
Lands 
(Acres) 


HCP  Project 

Area 

(Acres) 


Percent  of 
HCP  Project 

Area  in 
Land  Office 


Percent  of 

Total  HCP 

Project 

Area 


NWLO 
Stillwater  Block^  90,800  90,800  90,700 

Swan  River  State  Forest  39,800  39,800  39,700 


100 

100 


17 

7 


Scattered  Parcels^ 

8,936,300 

185,600 

143,000 

77 

26 

SWLO 
CLO 

7,432,200 
22,894,800 

234.700 
1,262,500 

161,900 
113,200 

69 

9 

30 

21 

Total 

39,393,900 

1,813,400 

548,500 

30 

100 

Stillwater  and  Coal  Creek  State  Forests. 
^    DNRC  lands  not  included  in  a  state  forest. 
Source:  DNRC  (2008a),  rounded  to  the  nearest  100  acres. 


15  1.3.3  Proposed  Action  -  Habitat  Conservation  Plan 

16  The  proposed  action  being  addressed  in  this  EIS  is  DNRC's  implementation  of  the  HCP  and  the 

1 7  USFWS'  evaluation  of  the  application  and  potential  issuance  of  the  Permit  under  the  ESA  that 

1 8  would  authorize  the  incidental  take  of  up  to  five  HCP  species.  Each  of  the  action  alternatives 

19  represents  an  HCP  alternative,  with  DNRC's  preferred  alternative  represented  by  Alternative  2.  The 

20  EIS  describes  the  potential  effects  of  the  proposed  action  (implementation  of  the  HCP  and  issuance 

21  of  the  Permit)  by  evaluating  the  effects  resulting  from  implementation  of  the  HCP  and  other  action 

22  alternatives  over  the  Permit  term. 

23  DNRC's  proposed  HCP  (Appendix  A)  consists  of  individual  conservation  strategies  for  grizzly 

24  bears,  Canada  lynx,  and  three  aquatic  species.  The  strategies  are  a  series  of  commitments  regulating 

25  DNRC  forest  management  activities  on  forested  trust  lands  that  would  be  covered  by  the  HCP.  The 

26  strategies  were  developed  to  help  conserve  the  HCP  species  and  the  habitats  on  which  they  depend. 

27  HCP  Chapter  1,  Introduction,  describes  the  process  used  to  develop  the  strategies.  Briefly,  the 

28  conservation  strategies  were  developed  using  background  information  compiled  in  the  HCP  species 

29  accounts  and  through  collaborative  agreement  between  the  USFWS  and  DNRC  on  biological  goals 

30  and  objectives  for  HCP  species.  Conservation  commitments  were  then  developed  that  were 

3 1  supported  by  scientific  data  and  rationale.  These  commitments  address  both  known  scientific 

32  information  and  uncertainties  in  scientific  knowledge,  as  well  as  existing  data  gaps. 
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1  HCP  Chapter  2  (Conservation  Strategies)  includes  a  detailed  description  of  the  commitments  for  the 

2  two  terrestrial  species  and  three  aquatic  species.  The  commitments  were  designed  to  minimize  and 

3  mitigate  the  potential  for  take  to  the  maximum  extent  practicable,  to  provide  a  conservation  benefit 

4  for  the  HCP  species,  and  to  ensure  that  future  timber  harvest  levels  continue  to  offer  a  predictable 

5  and  long-term  flow  of  income  to  trust  beneficiaries.  The  strategies  consist  of  goals  and  objectives, 

6  detailed  descriptions  of  the  commitments,  and  applicable  field  data  forms  to  be  used  during 

7  implementation.  The  strategy  for  moving  lands  into  and  out  of  the  HCP  project  area  is  described  in 

8  HCP  Chapter  3  (Transition  Lands  Strategy).  Monitoring  and  adaptive  management  of  the  HCP 

9  components  are  described  in  HCP  Chapter  4  (Monitoring  and  Adaptive  Management). 

10  Several  basic  elements  of  the  HCP  include,  but  are  not  limited  to  ( 1 )  definition  of  the  project  area, 

1 1  (2)  the  covered  acfivities,  (3)  the  HCP  species,  and  (4)  the  term  of  the  Permit.  These  elements  are 

12  described  below. 

13  1.3.3.1       HCP  Project  Area 

14  DNRC  evaluated  which  lands  to  cover  in  the  HCP  by  assessing  where  lands  within  the  distribution 

15  of  the  species  of  interest  overlapped  with  lands  containing  appreciable  amounts  of  manageable 

16  forest  acreage.  This  approach  identified  the  geographic  area  where  risk  to  those  species  was 

1 7  deemed  greatest  over  the  Permit  term. 

1 8  The  HCP  project  area  includes  548,500  acres  of  trust  lands  within  three  DNRC  land  offices 

19  (Figure  1-1),  the  NWLO,  SWLO,  and  CLO.  The  HCP  project  area  includes  primarily  forested  trust 

20  lands  (446, 1 00  acres),  but  it  contains  other  non-forested  trust  lands  ( 1 02,400  acres)  that  are  portions 

21  of,  or  are  needed  to  access,  forested  parcels  included  in  the  HCP  project  area. 

22  The  HCP  project  area  occurs  on  both  blocked  and  scattered  parcels  across  the  three  land  offices 

23  (Table  1-1 ).  Blocked  lands  refer  to  the  two  large,  mostly  contiguous  blocks  of  DNRC  ownership, 

24  specifically  identified  as  the  Stillwater  and  Coal  Creek  State  Forests  (the  Stillwater  Block)  and  the 

25  Swan  River  State  Forest.  Scattered  parcels  refer  to  all  other  HCP  project  area  lands  outside  of 

26  blocked  lands  (Figure  1-1). 

27  1.3.3.2      Covered  Activities 

28  The  DNRC  management  activities  that  are  covered  in  the  HCP  and  associated  Permit  application 

29  are  described  in  detail  in  HCP  Chapter  1 ,  Introduction  (Appendix  A),  and  include  the  following: 

30  •     Timber  Harvest.  Includes  commercial  fimber,  salvage  harvest,  and  silvicultural  treatments 

3 1  such  as  thinning; 

32  •     Other  Forest  Management  Activities.  Includes  slash  disposal,  prescribed  burning,  site 

33  preparation,  reforestation,  fertilization,  forest  inventory,  and  access  to  forested  lands  for 

34  weed  control; 

35  •     Roads.  Includes  forest  management  road  construction,  reconstruction,  maintenance,  use, 

36  and  associated  gravel  quarrying  for  forest  road  surface  materials,  as  well  as  installation, 

37  removal,  and  replacement  of  stream  crossing  structures;  and 

38  •     Grazing.  Includes  grazing  licenses  on  classified  forest  trust  lands. 
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1  1.3.3.3      HCP  Species 

2  The  proposed  HCP  addresses  three  species  listed  as  threatened  under  the  ESA:  grizzly  bear,  Canada 

3  l>Tix,  and  bull  trout.  The  HCP  also  addresses  two  aquatic  species  should  these  species  become 

4  listed  during  the  Permit  term:  westslope  cutthroat  trout  and  Columbia  redband  trout.  The  status  of 

5  these  species  is  provided  in  Chapter  4,  Section  4.8.3. 1  (HCP  Fish  Species)  for  the  aquatic  species 

6  and  Section  4.9.3-4.9.4  (Grizzly  Bear  and  Canada  Lynx). 

7  1.3.3.4      Permit  Term 

8  DNRC  views  the  HCP  as  a  long-term  program  for  addressing  and  improving  habitat  needs  across 

9  the  landscape.  DNRC  has  proposed  that  the  Permit  be  issued  by  the  USFWS  for  a  period  of  50 

1 0  years  in  order  to  realize  both  the  biological  and  economic  benefits  of  the  HCP.  This  Permit  term 

1 1  was  selected  by  DNRC  to  ensure  that  it  would  have  sufficient  time  and  handing  to  implement  the 

12  conservation  strategies  and  make  adjustments  through  adaptive  management  where  needed. 

1 3  Securing  an  adequate  amount  of  time  to  implement  the  HCP  is  expected  to  maximize  the  HCP's 

14  contribution  to  the  recovery  of  the  HCP  species. 

15  This  period  also  helps  ensure  that  the  cost  and  effort  of  obtaining  the  Permit  would  be  offset  by  the 

1 6  long-term  advantage  of  ensuring  that  ESA  regulatory  requirements  were  met  for  those  HCP  species 

1 7  listed  or  likely  to  be  listed  over  the  next  50  years.  ESA  regulatory  certainty  will  help  DNRC  plan 

1 8  forest  management  activities  with  the  reassurance  that  those  activities  will  not  be  subject  to 

1 9  additional  ESA  regulatory  restrictions  due  to  the  presence  of  a  listed  HCP  species. 

20  As  part  of  its  review  of  the  Permit  application,  the  USFWS  will  e\aluate  the  proposed  Permit  term 

2 1  to  ensure  that  it  is  an  adequate  timeframe  in  which  to  frilly  mitigate  for  the  expected  incidental  take 

22  of  listed  species. 

23  1.3.4  Decisions  TO  Be  Made 

24  In  compliance  with  NEPA  and  MEPA,  both  agencies  will  use  this  EIS  to  identify  and  evaluate  the 

25  potential  impacts  of  the  proposed  action,  including  the  direct,  indirect,  and  cumulati\'e  effects  of 

26  issuance  of  the  Permit  and  implementation  of  the  HCP,  and  the  effects  of  the  proposed  incidental 

27  take.  The  Final  EIS  will  be  used  by  each  agency  to  select  a  preferred  alternative.  Each  agency  will 

28  prepare  its  own  Record  of  Decision  (ROD),  which  will  include  reasons  for  its  decisions  and  the 

29  process  for  implementing  the  selected  alternative.  Howe\'er,  the  two  agencies  will  need  to  agree  on 

30  the  same  alternative  for  each  ROD  so  the  DNRC  will  be  able  to  implement  conservation  strategies 

3 1  for  the  HCP  species. 

32  1.3.4.1       USFWS  Decisions 

33  Before  issuing  the  Permit,  the  USFWS  must  ensure  that  all  requirements  of  Section  1 0(a)(  1  )(B)  of 

34  the  ESA  (the  issuance  criteria)  and  the  implementing  regulations  are  met.  The  following  six 

35  questions  must  be  answered  affirmatively  for  the  USFWS  to  grant  a  Permit: 

36  1 .    Is  the  proposed  take  incidental  to  an  otherwise  lawful  activity? 

37  2.    Are  the  impacts  of  the  proposed  take  minimized  and  mitigated  to  the  maximum  extent 

38  practicable? 
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1  3.    Has  the  applicant  ensured  that  adequate  flinding  will  be  provided  to  implement  the  measures 

2  proposed  in  the  HCP? 

3  4.    Is  the  proposed  take  such  that  it  will  not  appreciably  reduce  the  likelihood  of  survival  and 

4  recovery  of  the  species  in  the  wild? 

5  5.    Will  other  required  measures,  if  any,  be  met  by  the  HCP? 

6  6.    Has  the  USFWS  received  any  other  assurances  that  the  plan  will  be  implemented? 

7  The  decision  by  the  USFWS  is  made  in  light  of  the  anticipated  duration  and  geographic  scope  of  the 

8  applicant's  planned  activities,  including  the  amount  of  listed  species  habitat  involved  and  the  degree 

9  to  which  listed  species  and  their  habitats  are  affected.  After  evaluating  the  requirements,  the 

10  USFWS  may  deny  the  Permit,  issue  a  Permit  based  on  implementation  of  the  HCP  as  received,  or 

1 1  issue  Permit  conditions  with  other  measures  specified  by  the  USFWS. 

12  The  USFWS  must  also  comply  with  NEPA,  which  requires  federal  agencies  to  evaluate  the  effects 

1 3  of  the  proposed  action  on  the  human  environment  in  an  environmental  document  that  addresses 

14  •     Impacts  of  the  proposed  action 

15  •     Reasonable  alternatives  to  the  proposed  action 

16  •     Whether  any  unavoidable  adverse  impacts  would  result  from  the  proposed  action 

1 7  •     The  relationship  between  short-term  uses  of  the  human  environment  versus  maintenance 

1 8  and  enhancement  of  long-term  productivity 

19  •     Any  irreversible  and  irretrievable  commitment  of  resources  that  would  be  involved  if  the 

20  proposed  action  is  implemented. 

21  1.3.4.2      DNRC  Decisions 

22  The  Forest  Management  ARMs  provide  programmatic  guidance  on  forest  management  activities  on 

23  forested  trust  lands.  The  ARMs  direct  DNRC  to  confer  with  the  USFWS  to  develop  habitat 

24  mitigation  measures  to  address  the  needs  of  listed  species.  The  proposed  HCP  is  a  programmatic 

25  plan  that  identifies  procedures  for  managing  HCP  project  area  lands.  The  HCP  does  not  address 

26  site-specific  issues  or  make  specific  land  use  allocations.  The  HCP  does  contain  specific  DNRC 

27  management  procedures  for  HCP  species  that  occur  on  HCP  project  area  lands. 

28  DNRC's  overall  decisions  will  be 

29  •     Does  selecting  an  action  alternative  (obtaining  the  Permit  and  managing  HCP  project  area 

30  lands  under  an  HCP)  provide  long-term  ESA  regulatory  certainty? 

31  •     Does  the  DNRC  have,  or  can  it  obtain,  the  resources  needed  to  ftind  the  implementation  of 

32  the  HCP? 

33  •     Does  implementation  of  the  HCP  support  and/or  enhance  DNRC's  ability  to  meet  its  trust 

34  mandate,  which  is  to  maximize  revenues  to  the  trust  beneficiaries? 
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DNRC  must  also  comply  with  MEPA,  which  requires  state  agencies  to  evaluate  the  effects  of  the 
proposed  action  on  the  human  environment  in  an  environmental  document  that  addresses 


3  •     Impacts  of  the  proposed  action 

4  •     Reasonable  alternatives  to  the  proposed  action 

5  •     The  relationship  between  short-term  uses  of  the  human  environment  versus  maintenance 

6  and  enhancement  of  long-term  productivity 

7  •     Any  irreversible  and  irretrievable  commitment  of  state  resources  that  would  be  involved  if 

8  the  proposed  action  is  implemented. 

9  1.4    Purpose  AND  Need 

1 0  This  section  describes  the  purpose  of  the  action  and  need  for  the  action  for  the  USFWS  as  well  as 

1 1  DNRC. 

12  1.4.1  Purpose  of  the  Action 

13  1.4.1.1       USFWS  Purpose 

14  The  purpose  for  which  this  EIS  is  being  prepared  is  to: 

1 5  •     Respond  to  DNRC's  application  for  Permit,  which  contains  a  proposed  HCP  for  forest 

16  management  activities  on  548,500  acres  of  forested  trust  lands  for  50  years.  Issuance  of  the 

1 7  Permit  would  authorize  incidental  take,  including  modification  of  habitat,  for  three  listed 

1 8  species  (grizzly  bear,  Canada  lynx,  bull  trout)  and  two  non-listed  species  (westslope 

1 9  cutthroat  trout  and  Columbia  redband  trout),  and  would  require  implementation  of  the  HCP 

20  to  minimize  and  mitigate  the  take  of  these  HCP  species  to  the  maximum  extent  practicable. 

21  The  Permit  application  will  be  evaluated  pursuant  to  ESA  Section  10(a)(1)(B)  and  its 

22  implementing  regulations  and  policies. 

23  •     Protect,  conserve,  and  enhance  the  HCP  species  and  their  habitat  for  the  continuing  benefit 

24  of  the  people  of  the  United  States. 

25  •     Provide  a  means  and  take  steps  to  conserve  the  ecosystems  upon  which  the  HCP  species 

26  depend. 

27  •     Ensure  the  long-term  survival  of  the  covered  species  through  protection  and  management  of 

28  the  species  and  their  habitat. 

29  •     Ensure  compliance  with  the  ESA,  NEPA,  and  other  applicable  federal  laws  and  regulations. 

30  1.4.1.2      DNRC  Purpose 

3 1  Under  the  HCP,  project  area  lands  would  be  managed  in  compliance  with  the  conservation 

32  strategies  contained  in  the  HCP.  The  HCP  would  minimize  take  and  conserve  fish  and  wildlife 

33  species  listed  under  the  ESA  while  providing  long-term  regulatory  certainty  and  flexibility  for 

34  DNRC's  forest  management  practices  on  its  HCP  project  area  lands.  The  HCP  and  associated 

35  Implementing  Agreement  (Appendix  F)  demonstrate  how  DNRC  would  minimize  and  mitigate 

36  impacts  on  the  HCP  species  resulting  from  otherwise  lawful  activities  DNRC  conducts  while 
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1  managing  these  lands.  The  HCP  would  provide  a  significant  contribution  to  the  conservation  of 

2  HCP  species  and  would  allow  for,  or  not  preclude,  the  recovery  of  listed  HCP  species.  If  either  of 

3  the  non-listed  HCP  species  (westslope  cutthroat  trout  and/or  Columbia  redband  trout)  becomes 

4  listed  during  the  term  of  the  Permit,  the  HCP  conservation  commitments  would  be  sufficient  and 

5  provide  adequate  protection  under  the  ESA.  The  Permit  would  thus  provide  long-term  regulatory 

6  certainty  for  DNRC. 

7  1.4.2  Need  FOR  Action 

8  1.4.2.1       USFWS  Need  for  Action 

9  The  USFWS'  need  for  action  is  based  on  the  potential  that  activities  proposed  by  DNRC  on  HCP 

10  project  area  lands  could  result  in  the  take  of  HCP  species;  thus  the  need  for  a  Permit. 

1 1  1 .4.2.2      DNRC  Need  for  Action 

12  Forest  management  activities  can  alter  habitats  essential  to  species  listed  under  the  ESA. 

13  Significant  alteration  of  essential  habitat  might  constitute  take  of  listed  species,  which  would  be 

14  prohibited  under  Section  9  of  the  ESA,  unless  otherwise  exempted  through  a  Permit.  Section 

1 5  1 0(a)(  1  )(B)  of  the  ESA  provides  non- federal  entities,  including  state  agencies,  with  a  legal 

16  mechanism  to  receive  authorization  to  take  listed  species  by  obtaining  a  Permit  fi^om  the  USFWS. 

17  In  addition,  non-listed  species  can  be  covered  under  the  Permit  if  their  conservation  needs  are 

1 8  adequately  addressed  in  the  HCP. 

19  The  listed  federal  species  that  currendy  occur  on  state  lands  (grizzly  bear,  Canada  lynx,  and  bull 

20  trout),  as  well  as  two  other  non-listed  HCP  species  (westslope  cutthroat  trout  and  Columbia  redband 

2 1  trout),  pose  regulatory  uncertainty  for  DNRC  as  the  agency  conducts  forest  management  activiries. 

22  This  uncertainty  could  result  in  significant  curtailment  of  timber  harvest  or  could  otherwise  decrease 

23  management  flexibility,  which  may  reduce  economic  viability  on  trust  lands  and  DNRC's  ability  to 

24  meet  its  trust  mandate.  By  obtaining  a  Permit  and  managing  under  the  HCP,  DNRC  seeks  to  benefit 

25  the  forest  management  program  by  increasing  regulatory  certainty  and  ensuring  greater  economic 

26  viability  and  management  flexibility. 

27  1 .5    Relationship  to  Other  Plans,  Regulations,  and  Laws 

28  Federal  and  state  actions  are  subject  to  numerous  regulations  and  other  applicable  guidelines.  Those 

29  regulafions  and  guidelines  applicable  to  this  EIS,  the  HCP,  and  issuance  of  the  Permit  are  described 

30  below. 
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1  1.5.1  Federal  Laws  and  Regulations 

2  Development  of  this  HCP  and  EIS  is  regulated  by  two  primary  pieces  of  federal  legislation,  the 

3  ESA  and  NEPA.  These  laws  are  described  below,  as  are  additional  federal  regulations  governing 

4  resources  potentially  affected  by  the  HCP  and  analyzed  in  this  EIS. 

5  1.5.1.1       Endangered  Species  Act 

6  The  federal  ESA  ( 1 6  USC  1 53 1  et  seq.)  protects  threatened  and  endangered  species  and  their 

7  habitats.  The  purpose  of  the  ESA  is  to  conserve  threatened  and  endangered  plant  and  animal 

8  species  and  their  ecosystems.  The  ESA  defines  an  endangered  species  as  one  that  is  ". .  .in  danger  of 

9  extinction  throughout  all  or  a  significant  portion  of  its  range,"  and  a  threatened  species  as  one  that 

1 0  "is  likely  to  become  an  endangered  species  within  the  foreseeable  future  throughout  all  or  a 

11  significant  portion  of  its  range." 

12  In  addition  to  designating  and  listing  a  species  as  endangered  or  threatened,  the  USFWS  is  required 

1 3  to  identify  critical  habitat  if  considered  essential  for  the  conservation  of  that  species.  Crifical  habitat 

14  includes  areas  containing  essenrial  habitat  features,  regardless  of  whether  those  areas  are  currently 

1 5  occupied  by  the  listed  species.  The  USFWS  may  also  designate  areas  requiring  special 

1 6  management  or  protection  as  critical  habitat. 

1 7  The  sections  of  the  ESA  most  relevant  to  the  HCP  process  and  this  EIS  are  Sections  7,  9,  and  10. 

1 8  These  sections  are  described  further  below. 

19  Section  7  -  Consultation  and  Conference  Responsibilities 

20  Under  Section  7,  federal  agencies  must  consult  with  the  USFWS  (and/or  National  Marine  Fisheries 

21  Ser\ice  [NMFS]  depending  on  the  species  reviewed)  to  ensure  that  their  actions  (including 

22  issuances  of  permits)  are  not  likely  to  jeopardize  the  continued  existence  of  endangered  and 

23  threatened  species  or  destroy  or  adversely  modify  critical  habitat  for  endangered  and  threatened 

24  species.  The  issuance  of  a  Permit  by  the  USFWS  constitutes  a  federal  action  subject  to  Section  7. 

25  Therefore,  prior  to  issuing  the  Permit,  the  USFWS  will  conduct  a  Section  7  consultation  to 

26  determine  if  the  project  would  jeopardize  the  continued  existence  of  a  listed  species  or  result  in  the 

27  adverse  modification  of  critical  habitat.  The  analysis  conducted  under  Section  7  will  also  support 

28  the  evaluation  of  the  Permit  issuance  criteria  and  the  decision  whether  to  issue  the  Permit. 

29  Section  9  -  Prohibition  Against  Take 

30  Section  9  prohibits  take  of  any  threatened  or  endangered  species  without  a  Permit,  unless  otherwise 

3 1  authorized.  The  term  "take"  is  defined  under  the  ESA  to  mean  "to  harass,  harm,  pursue,  hunt, 

32  shoot,  wound,  kill,  trap,  capture,  collect,  or  to  attempt  to  engage  in  any  such  conduct."  "Harass," 

33  according  to  the  definition  of  take  in  the  ESA,  means  "an  intentional  or  negligent  act  or  omission 

34  which  creates  the  likelihood  of  injury  to  wildlife  by  annoying  it  to  such  an  extent  as  to  significantly 

35  disrupt  normal  behavioral  patterns  which  include,  but  are  not  limited  to,  breeding,  feeding,  or 

36  sheltering."  "Harm"  means  "an  act  which  actually  kills  or  injures  wildlife.  Such  acts  may  include 

37  significant  habitat  modification  or  degradafion  where  it  actually  kills  or  injures  wildlife  by 

38  significantly  impairing  essential  behavioral  pattems,  including  breeding,  feeding,  or  sheltering" 

39  (50CFR17.3). 
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1  Section  10(a)(1)(B)  -  Incidental  Take  Provision 

2  Section  10  of  the  ESA  was  revised  in  1982  to  provide  a  clear  regulatory  mechanism  to  permit  the 

3  incidental  take  of  federally  listed  fish  and  wildlife  species  by  private  interests  and  non-federal 

4  government  agencies  during  lawful  activities.  Congress  intended  this  process  to  reduce  conflicts 

5  between  listed  species  and  economic  development  activities  and  to  provide  a  fi^amework  that  would 

6  encourage  creative  partnerships  between  federal  agencies  and  private,  state,  and  municipal  land 

7  managers  in  the  interests  of  endangered  and  threatened  species  and  habitat  conservation. 

8  Section  10  authorizes  the  USFWS  to  issue  permits  allowing  incidental  take  of  listed  species  if  the 

9  Permit  applicant  has  submitted  (among  other  things)  an  HCP  that  satisfies  ESA  requirements.  To 

1 0  receive  a  Permit,  the  HCP,  among  other  requirements,  must  demonstrate  that  the  permitted  activities 

1 1  will  not  appreciably  reduce  the  likelihood  of  survival  and  recovery  of  the  species  in  the  wild.  Under 

12  this  provision,  the  USFWS  is  authorized  to  permit  the  taking  of  federally  listed  fish  and  wildlife  if 

13  such  taking  is  "incidental  to,  and  not  the  purpose  of,  the  carrying  out  of  an  otherwise  lawfiil  activity." 

14  The  requirements  of  Section  10  and  the  HCP  are  contained  in  Sections  10(a)(2)A  and  10(a)(2)B  of 

15  the  ESA  and  50  CFR  17.22  and  17.32.  Additional  guidance  on  the  contents  of  an  HCP  is  provided 

16  in  the  HCP  Handbook  (USFWS  and  NMFS  1996)  and  5  Points  Policy  (65  FR  35242-35257, 

17  June  1,2000). 

18  1.5.1.2      National  Environmental  Policy  Act 

19  Issuance  of  a  Permit,  as  is  being  considered  under  the  proposed  action,  is  a  federal  action  subject  to 

20  NEPA  compliance  (42  USC  4321  et  seq.,  40  CFR  1502  et  seq.).  The  purpose  of  NEPA  is  to 

21  promote  analysis  and  disclosure  of  the  environmental  issues  surrounding  a  proposed  federal  action. 

22  Such  analysis  provides  the  information  for  decision-making  that  reflects  the  NEPA  mandate  to 

23  strive  for  harmony  between  human  activity  and  the  natural  world.  Although  Section  10  of  the  ESA 

24  and  NEPA  requirements  overlap  considerably,  the  scope  of  NEPA  goes  beyond  that  of  the  ESA  by 

25  considering  the  impacts  of  a  federal  action  on  wildlife  not  included  in  the  HCP  and  other 

26  environmental  resources  (such  as  water  quality,  air  quality,  and  cultural  resources). 

27  Analysis  under  NEPA  must  also  consider  the  potential  effects  of  reasonable  alternatives  to  the 

28  proposed  action.  Under  NEPA,  an  EIS  is  required  when  a  proposed  acfion  would  constitute  a  major 

29  federal  action  significandy  affecting  the  quality  of  the  human  environment,  as  is  the  case  for  the 

30  proposed  covered  activities  under  the  DNRC  HCP. 

3 1  For  this  EIS  and  HCP,  the  NEPA  process  has  three  goals: 

32  1 .    Foster  a  complete  disclosure  of  the  environmental  issues  surrounding  the  proposed  federal 

33  action  (that  is,  issuance  of  the  Permit). 

34  2.    Encourage  public  involvement  in  planning,  identifying,  and  assessing  a  range  of  reasonable 

35  alternatives. 

36  3.    Explore  all  pracficable  means  for  enhancing  the  quality  of  the  human  environment  while 

37  avoiding  or  minimizing  adverse  environmental  impacts  that  may  result  from  Permit 

38  issuance. 
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1.5.1.3      Other  Applicable  Federal  Laws 

Other  federal  laws  governing  environmental  resources  that  may  be  affected  by  issuance  of  the 
Permit  and  implementation  of  the  proposed  HCP  are  summarized  in  Table  1-2.  Compliance  with 
these  regulations  is  described  in  EIS  Chapter  4  (Affected  Environment  and  Environmental 
Consequences)  by  applicable  resource. 

TABLE  1  -2.    FEDERAL  ENVIRONMENTAL  REGULATIONS  PERTINENT  TO  THIS  EIS 


Regulation 


Resource 


Location  Reviewed 
in  This  EIS 


Endangered  Species  Act 

Clean  Water  Act 

Executive  Order  11990  (Wetland  Protection) 

Executive  Order  1 1988  (Floodplain  Management) 

Clean  Air  Act 

National  Historic  Preservation  Act 

Archaeological  Resources  Protection  Act 

Native  Annerican  Graves  Protection  and  Reparation  Act 

Executive  Order  1 1593  (Protection  and  Enhancement  of  the 

Cultural  Environment) 

Secretarial  Order  3206  (American  Indian  Tribal  Rights, 
Federal-Tribal  Trust  Responsibilities,  and  the  Endangered 
Species  Act) 

Executive  Order  12898  (Environmental  Justice) 

Executive  Order  13175  (Consultation  and  Coordination  w^ith 
Indian  Tribal  Governments) 

Migratory  Bird  Treaty  Act 

Bald  Eagle  and  Golden  Eagle  Protection  Act 


Plants,  Fish,  Wildlife 

Sections  4.7  through  4.9 

Water,  Plants  (w^etlands) 

Sections  4.6  and  4.7 

Wetlands 

Section  4.7 

Water 

Section  4.6 

Air 

Section  4.3 

Cultural  Resources 

Section  4.12 

Cultural  Resources 

Section  4.12 

Cultural  Resources 

Section  4.12 

Cultural  Resources 

Section  4.12 

Cultural  Resources 

Section  4.12 

Socioeconomics 

Section  4.13 

Tribal  Coordination 

Chapter  6.4 

Wildlife 

Section  4.9 

Wildlife 

Section  4.9 

7  1.5.2  State  Laws  and  Regulations 

8  The  decision  by  DNRC,  as  the  applicant,  to  implement  the  HCP  is  a  major  state  action  that  may 

9  affect  the  quality  of  the  human  environment  under  MEPA  (MCA  75-1-201  ( 1  )(b)(iv)),  and  therefore 

10  requires  an  EIS.  The  requirements  of  MEPA  are  described  below.  The  Forest  Management  ARMs 

1 1  are  the  specific  legal  resource  management  standards  under  which  DNRC  operates  its  forest 

12  management  program.  Under  the  HCP,  the  ARMs  would  be  revised  to  incorporate  the  HCP 

13  conservation  commitments.  The  ARMs  pertaining  to  the  HCP  species  and  the  ARMs  revision 

14  process  are  described  below.  Additional  state  laws  governing  resources  potentially  affected  by  the 

1 5  HCP  and  analyzed  in  this  EIS  are  also  identified  below. 


16 

17 
18 
19 

20 
21 
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1.5.2.1       Montana  Environmental  Policy  Act 

MEPA  (MCA  75-1-101  through  75-1-324)  and  its  DNRC  implementing  rules  (ARMs  36.2.521 
through  543)  provide  a  public  process  at  the  state  level  to  assure  Montana's  citizens  that  a  deliberate 
effort  is  made  to  identify  impacts  before  the  state  government  permits  or  implements  an  activity  that 
could  have  significant  impacts  on  the  environment.  MEPA  declares  that  it  is  the  policy  of  the  State 
of  Montana  to  create  and  maintain  conditions  in  which  people  can  exist  in  productive  harmony  with 
nature,  and  it  recognizes  each  person's  entitlement  to  a  healthful  environment.  Montana  state 
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1  agencies  are  directed  to  obtain  the  input  of  others  concerning  the  potential  environmental  impacts  of 

2  a  significant  state  action. 

3  DNRC's  activities  in  the  management  of  trust  lands  are  subject  to  the  planning  and  environmental 

4  assessment  requirements  of  MEPA.  Similar  to  NEPA,  MEPA  requires  agencies  to  prepare  a  written 

5  environmental  review  that  is  available  to  the  public.  This  review  may  be  a  simple  checklist,  a  more 

6  comprehensive  environmental  assessment  (EA),  or  a  more  detailed  EIS.  As  the  significance  of  a 

7  project's  potential  or  identified  environmental  impacts  increases,  MEPA  requires  an  increasing  level 

8  of  analysis  and  degree  of  public  involvement.  For  projects  for  which  an  EIS  is  prepared,  MEPA 

9  requires  the  agency  to  explain  why  it  made  a  particular  decision,  what  voluntary  or  enforceable 

1 0  mitigation  efforts  have  been  included  in  the  decision,  and  what  unavoidable  environmental  impacts 

1 1  may  occur  as  a  result  of  the  decision.  The  analysis  and  public  review  requirements  of  NEPA  and 

12  MEPA  are  nearly  identical.  In  many  cases,  including  that  of  the  DNRC  HCP,  a  single  EIS  can 

13  fiilfill  the  requirements  of  both  statutes. 

14  Although  MEPA  was  patterned  after  NEPA,  there  are  some  differences  between  the  two  statutes.  A 

15  difference  that  pertains  to  the  preparation  of  this  EIS/HCP  is  the  alternative  analysis.  MEPA 

16  requires  a  review  of  the  beneficial  aspects  and  the  economic  advantages  and  disadvantages  of  a 

17  proposed  project,  as  well  as  a  discussion  of  the  beneficial  and  adverse  environmental,  social,  and 

1 8  economic  impacts  of  a  project's  non-completion.  MEPA  also  states  that  the  statute  may  not  be  used 

19  to  withhold,  deny,  or  impose  conditions  on  a  permit  or  other  authority  to  act  without  the 

20  concurrence  of  the  project  sponsor.  MEPA  imposes  specific  timeframes  for  completion  of 

2 1  environmental  reviews,  whereas  NEPA  does  not  impose  time  limits  but  states  that  agencies  should 

22  adopt  rules  that  establish  timeframes  for  various  elements  of  the  environmental  review  process.  The 

23  additional  MEPA  requirements  pertinent  to  this  project  are  included  in  this  EIS  analysis. 

24  Although  NEPA  and  MEPA  are  almost  identical  in  their  mandates,  the  implementation  of  each  act 

25  is  a  separate  and  distinct  federal  and  state  fianction.  Federal  and  state  agencies  are  required  to 

26  coordinate  and  cooperate  with  each  other  in  the  preparation  of  a  single  environmental  review 

27  (consistent  with  40  CFR  1500.4(n))  that  is  legally  sufficient  for  both  NEPA  and  MEPA,  which  is 

28  the  intent  of  this  EIS. 

29  1.5.2.2      State  Forest  Land  Management  Plan 

30  The  SFLMP  provides  the  philosophical  basis  and  technical  rationale  for  DNRC's  forest 

3 1  management  program.  This  section  describes  the  relationship  of  this  EIS/HCP  to  the  SFLMP. 

32  Would  Implementation  of  the  HCP  Change  the  SFLMP? 

33  Implementation  of  the  HCP  would  not  change  the  SFLMP.  In  fact,  the  SFLMP  recommended 

34  DNRC  conduct  this  type  of  planning  for  threatened  and  endangered  species: 

35  "The  department  shall  participate  in  recovery  efforts  of  threatened  and  endangered  plant  and 

36  animal  species.  The  department  shall  confer  in  its  sole  discretion  with  the  United  States  Fish 

37  and  Wildlife  Service  (USFWS)  to  develop  habitat  mitigation  measures." 

38  In  2003,  DNRC  adopted  administrative  rules  for  threatened  and  endangered  species  (bull  trout, 

39  grizzly  bear,  gray  wolf,  and  bald  eagle)  that  provide  specific  legal  directives  for  the  scientific  findings 
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1  embodied  in  the  SFLMP.  The  HCP  would  be  a  continuation  of  the  approach  for  threatened  and 

2  endangered  species  management  that  DNRC  currently  follows  under  the  Forest  Management  ARMs. 

3  How  Do  the  Effects  Described  in  the  SFLMP  EIS  Differ  from  Those  Described  in  This 

4  EIS/HCP? 

5  This  EIS  describes  the  effects  of  implementing  the  HCP  alternatives.  It  includes  analyses  of  the 

6  resources  that  were  analyzed  originally  in  the  SFLMP  EIS.  This  EIS  was  prepared  to  ensure  that  if 

7  any  effects  due  to  implementing  the  HCP  would  be  different  than  originally  described  in  the 

8  SFLMP  EIS,  those  effects  are  appropriately  considered  and  described.  Table  1-3  displays  the 

9  relationship  between  the  analyses  in  the  original  SFLMP  EIS  and  this  EIS/HCP. 
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TABLE  1  -3.    RELATIONSHIP  OF  KEY  ELEMENTS  OF  THE  SFLMP  EIS  AND  EIS/HCP 


Element  of  Analysis 


SFLMP  EIS 
(The  Selected  "Omega"  Alternative) 


EIS/HCP 


Overall  management 
philosophy  for  the  forest 
management  program 
on  state  trust  lands 

Overall  management 
philosophy  for 
managing  wildlife  and 
fish  habitats 


Sustainable  yield  of 
timber 


Terrestrial  wildlife 
analysis 


Fisheries  analysis 


Roads 


Produce  long-tenm  trust  income  by  managing 
intensively  for  healthy  and  diverse  forests. 


Combined  coarse-filter  and  fine-filter  approach: 

Coarse  filter  -  manage  for  a  variety  of  forest 
structures  and  compositions  to  support  diverse 
wildlife  habitats. 

Fine  filter  -  focus  on  single  species  habitat 
requirements  to  ensure  that  the  full  range  of 
biodiversity  is  addressed. 

Predicted  yields  ranged  from  30  to  50  million  board 
feet.  Subsequently,  the  sustainable  yield  was 
calculated  twice: 

1996  -  42.2  million  board  feet 

2004  -  53.2  million  board  feet 

Analysis  based  on  predicted  changes  in  forest 
successional  stages. 


Analysis  of  three  impact  components:  sediment 
and  nutrient  loading,  large  organic  debris,  and 
water  temperature. 


Programmatic  analysis  mostly  qualitative.  Specific 
planning  and  analysis  mostly  deferred  to 
landscape  (i.e.,  administrative  unit  or  watershed) 
and  project  levels. 


No  change. 


No  change  for  general  fish  and  wildlife. 

Specific  measures  described  for  ESA- 
listed  species  (grizzly  bear,  Canada 
lynx,  and  bull  trout)  and  two  sensitive 
species  (westslope  cutthroat  trout  and 
Columbia  redband  trout). 


Used  the  2004  modeling  process  to 
predict  changes  to  the  sustainable 
yield  due  to  implementation  of  the  HCP 
alternatives. 

Alternatives  range  from  50.6  to  58.0 
million  board  feet. 

Analysis  based  on  predicted  changes 
in  forest  successional  stages  and 
implementation  of  the  conservation 
strategies,  including  transportation 
plans  on  blocked  lands. 

Detailed  programmatic  analysis  of 
impacts  from  sediment  loading, 
population  connectivity,  cumulative 
watershed  effects,  grazing,  and 
riparian  habitat  conditions. 


Analysis  based  on  implementation  of 
the  conservation  strategies  pertaining 
to  roads,  including  transportation  plans 
on  blocked  lands  and  road  building 
estimates  for  scattered  parcels. 
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1  1.5.2.3      Forest  Management  Administrative  Rules 

2  The  Forest  Management  ARMs  are  the  specific  legal  resource  management  standards  under  which 

3  DNRC  operates  its  forest  management  program.  The  ARMs  were  adopted  in  March  2003.  They 

4  provide  the  legal  fi-amework  for  DNRC  project-level  decisions  and  provide  field  personnel  with 

5  consistent  policy  and  direction  for  managing  forested  trust  lands.  The  ARMs  direct  the  way  forest 

6  management  activities  are  implemented  and  the  way  forest  vegetation  is  shaped  on  the  ground.  For 

7  each  resource  area,  the  relevant  ARMs  are  identified  under  the  Regulatory  Framework  section  for 

8  that  resource  in  EIS  Chapter  4. 

9  Wliat  is  the  Relationship  Between  the  HCP  and  the  Forest  Management  ARMs? 

1 0  Implementation  of  the  HCP  would  require  adoption  of  the  HCP  conservation  commitments  as 

1 1  Forest  Management  ARMs  through  the  Montana  Administrative  Procedure  Act  (MAPA)  process 

12  (MCA  Title  2,  Chapter  4).  Concurrent  with  publishing  the  Final  EIS,  DNRC  will  propose  adoption 

13  of  the  HCP  by  reference  through  the  MAPA  rulemaking  process.  The  MAPA  process  will  require 

14  approximately  6  months  fi-om  the  initial  proposal  to  adoption  of  the  HCP  rule.  The  relationship  of 

1 5  this  EIS/HCP  to  the  MAPA  process  is  fiarther  described  below. 

16  Would  the  Commitments  in  the  HCP  Become  Administrative  Rules? 

1 7  Yes,  DNRC  would  propose  and  adopt  the  commitments  in  the  HCP  "by  reference,"  meaning  the 

1 8  entire  HCP  will  be  adopted  as  one  rule.  In  accordance  with  MAPA 

19  •     DNRC  would  propose  adoption  of  the  HCP  by  reference  in  the  Montana  Administrative 

20  Register. 

21  •     DNRC  would  notify  interested  persons  of  the  proposal  and  invite  their  written  or  oral  input. 

22  •     DNRC  would  schedule  a  public  hearing(s)  for  interested  persons  who  want  to  testify  about 

23  the  rule  in  person. 

24  •     The  HCP  would  be  made  available  for  review  by  any  persons  interested  in  the  rule-making 

25  process. 

26  •     DNRC  would  consider  all  written  and  verbal  comments  prior  to  adopting  the  HCP  as  an 

27  administrative  rule. 

28  •     DNRC  would  respond  to  comments  and  testimony  and  will  address  opposition  to  the 

29  adopfion  of  the  rule. 

30  How  Would  Adopting  the  HCP  Affect  the  Existing  Rules? 

3 1  The  existing  body  of  rules  would  be  kept  in  place.  Many  trust  lands  parcels  are  not  included  in  the 

32  HCP,  and  the  existing  rules  would  sfill  apply  to  those  parcels. 
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1  What  Would  the  HCP  Rule  Look  Like? 

2  The  HCP  rule  would  be  proposed  in  the  following  form: 

3  (Rule  X)  INCORPORATION  BY  REFERENCE  OF  THE  DNRC  HABITAT 

4  CONSERVATION  PLAN 

5  ( 1 )  Tlie  department  adopts  and  incorporates  by  reference  the  (date)  Montana  DNRC  Forested 

6  State  Trust  Lands  Habitat  Conservation  Plan  (HCP)  in  accordance  with  the  associated  hicidental 

7  Take  Permit.  All  forest  management  projects  that  are  conducted  on  trust  lands  parcels  listed  on 

8  the  Permit  shall  comply  with  the  terms  of  the  HCP,  the  Permit,  and  the  Implementing 

9  Agreement. 

10  Is  MEPA  Required  for  Rulemaking  Under  MAPA? 

1 1  While  MAPA  does  not  specifically  identify  a  MEPA  requirement,  the  statutes  that  govern  the 

12  administration  of  state  trust  lands  indicate  that  MEPA  applies  to  DNRC  rule-making.  This  EIS  will 

1 3  serve  as  the  MEPA  analysis  for  the  MAPA  process  of  adopting  the  HCP  by  reference  as  an 

14  administrative  rule. 

15  1.5.2.4      Other  Applicable  State  Laws 


16 

17 
18 
19 

20 


Other  state  laws  pertinent  to  environmental  resources  that  may  be  affected  by  issuance  of  a  Permit 
and  subsequent  land  management  under  the  HCP  are  identified  in  Table  1-4.  Compliance  with 
these  regulations  pertinent  to  the  proposed  HCP  is  described  in  EIS  Chapter  4  (Affected 
En\'ironment  and  Environmental  Consequences)  by  applicable  resource. 

TABLE  1  -4.    STATE  ENVIRONMENTAL  REGULATIONS  PERTINENT  TO  THIS  EIS 


Regulation 


Resource 


Location  Reviewed  in  EIS 


Nongame  and  Endangered  Species  Conservation  Act 

Montana  Streamside  Management  Zone  Act 

Montana  Stream  Protection  Act 

Antidegradation  Policy 

Montana  Water  Pollution  Control  Act 

Clean  Air  Act  of  Montana 

Montana  Antiquities  Act 

Montana  Noxious  Weed  Control  Act 


Fish,  Wildlife 

Sections  4.8  and  4.9 

Water,  Fish 

Sections  4.6  and  4.8 

Water,  Fish 

Sections  4.6  and  4.8 

Water 

Section  4.6 

Water 

Section  4.6 

Air 

Section  4.3 

Cultural  Resources 

Section  4.12 

Weeds 

Section  4.7 

21 


22  DNRC's  Montana  Forestry  best  management  practices  (BMPs)  consist  of  forest  stewardship 

23  practices  to  manage  forestland  for  protecting  water  quality  and  forest  soils  (DNRC  2004a).  The 

24  implementation  of  BMPs  by  DNRC  is  required  under  ARM  36.1 1 .422.  Key  Montana  Forestry 

25  BMP  elements  include  streamside  management,  roads,  timber  harvesting  and  site  preparation, 

26  stream  crossings,  winter  logging,  and  hazardous  substances. 
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2  2.1    Introduction 

3  This  chapter  describes  the  environmental  and  procedural  setting  under  which  DNRC  implements  its 

4  programs  on  trust  lands.  The  various  agency  offices  are  described,  as  well  as  their  mission  and  roles 

5  specific  to  the  forest  management  program,  which  is  the  subject  of  the  proposed  HCP.  Also 

6  described  are  the  trust  land  base,  the  legal  framework  for  forest  management  of  trust  lands,  and  the 

7  programs  within  the  overall  forest  management  program.  As  the  primary  activity  conducted  on 

8  forested  trust  lands,  and  the  primary  source  of  revenue  for  forested  trust  lands,  the  forest  product 

9  sales  program  (timber  sales  process)  is  also  described. 

10  2.2    Department  of  Natural  Resources  and  Conservation 

1 1  This  section  identifies  DNRC's  mission  and  summarizes  its  organizational  structure.  This  section 

12  also  discusses  the  legal  framework  for  management  of  trust  lands,  and  the  mission,  organizational 

1 3  structure,  and  programs  of  the  TLMD. 

14  2.2.1    DNRC's  Mission  and  Current  Organizational  Structure 

1 5  DNRC's  mission  is  to  help  ensure  Montana's  land  and  water  resources  provide  benefits  for  present 

16  and  future  generations.  DNRC  comprises  seven  divisions:  Centralized  Services;  Conservation  and 

1 7  Resource  Development;  Forestry;  Oil  and  Gas  Conservation;  Reserved  Water  Rights  Compact 

1 8  Commission;  Trust  Land  Management,  and  Water  Resources.  The  Reserved  Water  Rights 

1 9  Compact  Commission  and  Oil  and  Gas  Conservation  Divisions  are  attached  to  DNRC  for 

20  administrative  purposes,  and  the  remaining  five  divisions  implement  DNRC's  mission.  The 

2 1  proposed  HCP  is  focused  on  the  forest  management  program  in  the  TLMD. 

22  2.2.2    Trust  Land  Management  Division 

23  Pursuant  to  the  Enabling  Act,  approved  February  22.  1 889,  the  Congress  of  the  United  States 

24  granted  to  the  State  of  Montana  sections  16  and  36  in  every  township  within  the  state  for  support  of 

25  the  common  schools.  When  the  State  of  Montana  was  admitted  into  the  Union,  the  original 

26  common  school  grant  was  5,1 88,000  million  surface  and  subsurface  acres,  with  668,720  acres 

27  added  for  other  endowed  institutions,  for  a  total  of  5,856,720  acres. 

28  The  TLMD  was  established  in  1995  through  a  legislative  reorganization  of  the  Montana  natural 

29  resource  agencies  and  is  responsible  for  the  management  of  trust  lands  (Figure  2- 1 ).  Today,  the 

30  TLMD  manages  more  than  5. 1  million  surface  acres  and  more  than  6.2  million  subsurface  acres  of 

3 1  trust  lands  (DNRC  2007a).  The  total  acreage  figure  fluctuates  from  year  to  year  due  to  land  sales, 

32  exchanges,  and  acquisitions.  Mineral  acreage  now  exceeds  surface  acreage  because  the  mineral 

33  estate  has  been  retained  when  lands  are  sold,  in  accordance  with  MCA  77-2-304. 
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The  mission  of  the  TLMD  is  to  manage  trust  land  resources  to  produce  revenues  for  the  trust 
beneficiaries  while  considering  environmental  factors  and  protecting  the  future  income-generating 
capacity  of  the  land.  TTie  trust  beneficiaries  include  the  following: 

Common  schools  (K-12  education) 

University  of  Montana 

Montana  State  Uni\'ersity 

Montana  Tech  (Butte) 

University  of  Montana  (Western) 

Montana  State  University  (Billings) 

Pine  Hills  Youth  Correctional  Facility 

Montana  School  for  the  Deaf  and  Blind 

Montana  Veterans'  Home. 

The  TLMD  administers  and  manages  the  state  trust  timber,  surface,  and  mineral  resources  for  the 
trust  beneficiaries  under  the  direction  of  the  State  Board  of  Land  Commissioners  (Land  Board). 
The  Land  Board  consists  of  Montana's  five  top  elected  officials:  Governor.  Superintendent  of 
Public  Instruction,  Secretary  of  State,  Attorney  General,  and  State  Auditor.  While  the  TLMD's 
obligation  is  to  obtain  the  greatest  benefit  for  the  state  trust,  the  monetary  return  must  be  weighed 
against  the  long-term  productivity  of  the  land  to  ensure  continued  fijture  returns  to  the  \arious  trust 
beneficiaries.  The  Land  Board  is  required  to  ensure  that  use  or  sale  of  trust  lands  satisfies  trust 
principles  and  complies  with  state  standards. 

The  TLMD  is  first  and  foremost  committed  to  asset  management.  The  TLMD  has  been  returning 
re\'enues  averaging  S39.2  million  to  the  state  trusts  over  each  of  the  past  5  years.  Those  revenues 
have  been  obtained  through  an  average  annual  expenditure  of  S6.8  million,  yielding  a  return  on 
investment  ratio  of  approximately  5.8  to  1. 


25  2.2.2.1       Legal  Framework  for  the  Management  of  Trust  Lands 

26  Trust  lands  are  managed  under  Montana's  Enabling  Act.  Constitution,  and  the  statutes  and 

27  administrative  rules  found  in  the  MCA  and  ARMs,  respectively.  The  Enabling  Act  provides  that 

28  proceeds  fi-om  the  sale  and  permanent  disposition  of  any  trust  lands  constitutes  permanent  funds  for 

29  the  support  and  maintenance  of  Montana's  public  schools  and  the  various  state  institutions  for 

30  which  the  lands  were  granted.  The  Montana  Constitudon  provides  that  these  permanent  fiinds  shall 

3 1  forever  remain  inviolate,  guaranteed  by  the  State  of  Montana  against  loss  or  diversion. 

32  The  Enabling  Act  further  provides  that  rentals  received  on  leased  lands,  interest  earned  on  the 

33  permanent  funds  arising  fi-om  these  lands,  interest  earned  on  deferred  payments  on  lands  sold,  and 
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1  all  other  actual  income  shall  be  available  for  the  maintenance  and  support  of  such  schools  and 

2  institutions.  While  the  trust  lands  are  considered  state-owned,  the  lands  may  only  be  managed  to 

3  fulfill  the  specific  purposes  for  which  the  trust  was  created,  and  the  use  of  trust  lands  must  result  in 

4  income  to  the  intended  trust  beneficiary.  Montana's  Constitution  fiirther  states  that  any  use  or 

5  disposition  of  the  trust  lands  must  generate  "full  market  value." 

6  The  Constitution  also  gives  the  Land  Board  the  authority  to  manage  and  control  the  disposition  of 

7  the  trust  lands.  The  Land  Board  can  take  no  action  contrary  to  trust  principles  as  applied  to  one 

8  acting  in  a  fiduciary  capacity.  However,  it  has  broad  discretion  in  applying  those  principles.  That 

9  discretion  is  necessary  because  DNRC  is  required  to  not  only  satisfy  trust  principles,  but  also  to 

10  comply  with  the  state  statutes. 

1 1  The  discretion  that  DNRC  may  exercise  is  alluded  to  in  MCA  77-1-202:  ". .  .these  lands  and  funds 

12  are  held  in  trust  for  the  support  of  educafion  and  for  the  attainment  of  other  worthy  objects  helpful 

13  to  the  well-being  of  the  people  of  this  state  as  provided  in  the  Enabling  Act.  The  board  shall 

14  administer  this  trust  to  secure  the  largest  measure  of  legitimate  and  reasonable  advantage  to  the 

15  state." 

1 6  This  discretionary  authority  of  DNRC  is  exercised  pursuant  to  two  principles.  The  first  is  the 

1 7  concept  of  sustainable  yield.  The  Montana  Supreme  Court  has  said,  "In  exercising  its  consfitutional 

1 8  authority  the  legislature  has  provided  that  fiall  market  value  shall  encompass  the  concept  of 

19  sustained  yield"  (Jerke  vs.  Department  of  State  Lands  [now  the  DNRC]  1 82  Mont.  294,  296,  597 

20  P.2d  49,  51  [1979]).  Therefore,  it  is  within  the  discretion  of  DNRC  to  receive  less  income  currently, 

21  if  this  acrion  would  maintain  the  long-term  producfivity  of  the  land  and  guarantee  income  to  the 

22  beneficiaries  in  the  long  run.  For  example,  DNRC  may  prescribe  shelterwood  timber  harvest  that 

23  generates  less  immediate  return  than  a  clearcut  if  the  shelterwood  harvest  is  expected  to  provide  for 

24  regeneration  and  a  better  long-term  financial  return  to  the  trust. 

25  The  second  important  principle  is  that  DNRC's  management  of  trust  lands  is  subject  to  state  and 

26  federal  laws  enacted  to  protect  public  health,  safety,  welfare,  and  the  environment.  The  Montana 

27  Consdtution  requires  that  "the  state  and  each  person  shall  maintain  and  improve  a  clean  and 

28  healthfiil  environment  in  Montana  for  present  and  fiiture  generations"  and  directs  the  legislature  to 

29  enact  laws  to  this  end  (1972  Montana  Constitution,  Article  IX,  Section  1).  Several  such  laws  are 

30  identified  in  Secdon  1.5  of  EIS  Chapter  1  (Purpose  and  Need  for  Acfion).  DNRC's  activities  in  the 

3 1  management  of  trust  lands  are  also  subject  to  planning  and  environmental  assessment  requirements 

32  of  MEPA  and  the  administrative  rules  implementing  MEPA  (ARMs  36.2.501  through  61 1)  and 

33  legal  requirements  and  procedures  for  state  land  management  contained  in  MCA  Title  77  and  ARM 

34  Title  36.  The  requirements  of  MEPA  are  described  in  Section  1.5  of  EIS  Chapter  1  (Purpose  and 

35  Need  for  Action).  MCA  Title  77  and  ARM  Title  36,  contain  statutes  and  rules  that  provide  specific 

36  legal  requirements  and  procedures  for  state  land  management,  respectively.  The  subjects  addressed 

37  by  these  laws  are  briefly  outlined  below. 
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1  statutes  (MCA  Title  77) 

2  The  provisions  contained  in  the  seven  MCA  Title  77  chapters  are  described  below. 

3  Chapter  1 .  Administration  of  State  Lands,  contains  general  provisions  relating  to  state  lands, 

4  including  powers  and  duties  of  the  Land  Board  and  DNRC,  multiple-use  management, 

5  classification,  equalization  payments,  resource  development,  and  ownership  records. 

6  Chapter  2,  Transfers  and  Reservation  of  Property  Interests,  contains  provisions  addressing 

7  easements,  exchanges,  and  sales  of  state  lands. 

8  Chapter  3,  Rock,  Mineral,  Coal,  Oil  and  Gas  Resources,  contains  provisions  addressing  prospecting 

9  permits  and  mineral  leases  handled  by  DNRC's  Minerals  Management  Bureau. 

1 0  Chapter  4,  Geothermal  and  Hydroelectric  Resources,  contains  provisions  for  leasing  for 

11  development  of  such  resources. 

1 2  Chapter  5,  Timber  Resources,  contains  provisions  related  to  management  of  state  forestlands, 

13  mcluding 

14  •     Provisions  that  classify  and  designate  as  "state  forests"  all  state-owned  lands  "which  are 

15  principally  valuable  for  the  timber  that  is  on  them  or  for  the  growing  of  timber  or  for 

16  watershed  protection"  and  reserves  said  lands  "for  forest  production  and  watershed 

17  protection"  (MCA  77-5-101) 

18  •     Provisions  for  timber  sales  (MCA  77-5-20 1 )  and  timber  permits  (MCA  77-5-2 12) 

19  •     Provisions  for  salvage  timber  sales  (MCA  77-5-207)  and  a  provision  for  the  removal  of 

20  timber  in  cases  of  emergency  due  to  fire,  insect,  fungus,  parasite,  or  blowdown 

21  •     Prohibitions  from  either  temporarily  or  permanently  designating,  treating,  or  disposing  of 

22  any  interest  in  any  state  forestlands,  unless  the  full  market  value  of  the  property  interest  or  of 

23  the  revenue  foregone  is  obtained  (MCA  77-5-1 16) 

24  •     Provisions  for  the  determination  of  annual  sustainable  yield  (MCA  77-5-222). 

25  Chapter  6.  Agriculture,  Grazing,  and  Other  Surface  Leases,  contains  provisions  addressing  surface 

26  leases  of  state  lands. 

27  Administrative  Rules  (ARM  Title  36) 

28  ARM  Title  36  addresses  land  leasing  and  surface  management,  forest  management,  and  streamside 

29  management  on  state  land. 

30  State  land  leasing  and  surface  management  rules  (ARMs  36.25. 101  through  1 67)  contain  provisions 

3 1  addressing  surface  leases  and  licenses  on  state  land. 

32  State  Forest  Management  ARMs  (36. 1 1 .401  through  456)  are  the  resource  management  standards 

33  for  the  management  of  forested  trust  lands  and  apply  to  all  forest  management  activities  on  all 

34  forested  trust  lands  administered  by  DNRC. 
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1  Streamside  management  zone  rules  (ARMs  36.1 1.301  through  313)  contain  provisions  addressing 

2  timber  harvest  adjacent  to  streams. 

3  2.2.2.2      TLMD  Bureaus  and  Associated  Land  Area 

4  The  TLMD  is  divided  into  four  bureaus,  which  manage  various  portions  of  the  trust  lands 

5  (Table  2-1): 

6  •     Agriculture  (11  percent  of  trust  lands)  and  Grazing  Management  (79  percent) 

7  •     Minerals  Management  (less  than  1  percent) 

8  •     Real  Estate  Management  (less  than  1  percent) 

9  •     Forest  Management  (9  percent). 

10  TABLE  2-1.    LAND  USE  CLASSIFICATION  OF  TRUST  LANDS  MANAGED  BY  DNRC 

11  STATEWIDE 


Land  Use 

Percent  of 

Classification 

Acres 

Managing  Bureau  for  Surface  Acres^ 

Total 

Agriculture 

547,600 

Agriculture  and  Grazing 

11 

Grazing 

4,101,600 

Agriculture  and  Grazing 

79 

Forest 

481,200 

Forest 

9 

Other' 

18,500 

Real  Estate 

<1 

Unassigned 

50,200 

Agriculture  and  Grazing,  Forest,  or  Real  Estate 

<1 

Total 

5,199,100 

100 

1 2  '  "Other"  includes  those  uses  such  as  administrative  sites,  cabin  sites,  commercial  leases,  and  military  sites  that  do  not  fit  into  the 

1 3  first  three  categories. 

14  ^  All  subsurface  acres  are  managed  by  the  Minerals  Management  Bureau. 

15  Source:  DNRC  (2008a),  rounded  to  the  nearest  100  acres. 

16  Trust  lands  are  legally  assigned  to  one  of  four  land  use  classes.  The  four  classes  are  grazing, 

17  agricultural,  forest,  and  other  (Table  2-1).  The  basis  for  classification  is  to  ensure  that  lands  are 

18  used  to  best  meet  the  Land  Board's  trust  and  multiple-use  responsibilities  and  that  no  lands  are  sold, 

1 9  leased,  or  used  under  a  different  classification  than  the  one  to  which  they  belong. 

20  The  four  bureaus  within  the  TLMD  guide  policy  development  for  their  respective  programs,  which 

21  are  described  below.  The  bureaus  also  work  in  concert  with  field  practitioners  to  implement 

22  projects  and  prepare  project  documentation  packages  for  Director  and  Land  Board  approval. 

23  Agriculture  and  Grazing  Management,  This  bureau  is  responsible  for  leasing  and  managing  crop 

24  and  rangeland  uses  on  4.65  million  acres  of  trust  lands  statewide  through  approximately  10,000 

25  separate  agreements.  This  responsibility  includes  evaluation  and  assessment  of  range  and  cropland 

26  condition;  administration  of  archaeological,  paleontological,  and  historical  properties  on  trust  land; 

27  investigations  of  lease  non-compliance;  participation  in  the  Federal  Farm  Program;  and  oversight  of 

28  water  developments,  water  rights,  and  improvement  projects  such  as  range  renovations  and  resource 

29  development. 
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1  Minerals  Management.  This  bureau  is  responsible  for  leasing,  permitting,  and  managing  oil  and 

2  gas,  metalliferous  and  non-metalliferous  minerals,  coal,  and  sand  and  gravel  agreements  on  the 

3  6.2  million  mineral  acres  of  trust  lands,  as  well  as  more  than  100,000  acres  of  other  state-owned 

4  land  throughout  Montana. 

5  Real  Estate  Management.  This  bureau  administers  all  sales,  exchanges,  and  acquisitions  of  trust 

6  lands,  as  well  as  right-of-way  requests,  commercial  developments,  and  residential  leases.  The 

7  bureau  also  manages  secondary  activities  on  trust  lands,  such  as  temporary  storage  of  gravel, 

8  construction  materials,  or  equipment;  group  activities;  research,  outfitting,  and  other  forms  of 

9  recreation;  and  short-term  agricultural  uses  such  as  grain  bins,  stockwater  reservoirs,  or  pipelines. 

1 0  Forest  Management.  Tliis  bureau  provides  policy  and  programmatic  direction  for  the  forest 

1 1  management  program.  Bureau  staff  also  provide  technical  expertise  and  site-specific  reviews  as 

12  members  of  interdisciplinary  (ID)  teams  that  develop  forest  management  projects.  The  sections 

1 3  within  the  FMB  are  Forest  Operations,  Technical  Services,  Resource  Management,  Forest  Product 

14  Sales  and  Marketing,  and  Forest  Planning  and  Implementation.  The  FMB  will  have  the  primary 

1 5  responsibility  for  administering  the  HCP  and  Permit. 

16  2.2.3    DNRC  Land  Offices  and  Administrative  Units 

1 7  DNRC's  trust  lands  are  managed  through  six  land  offices,  which  have  primary  responsibility  for  on- 

1 8  the-ground  management  activities  (Figure  D-2,  Location  of  DNRC  Land  Offices  and 

19  Administrative  Units,  in  Appendix  D,  EIS  Figures).  Total  trust  land  area  managed  by  DNRC 

20  represents  6  percent  of  the  total  lands  in  Montana  (Table  2-2). 


21 


TABLE  2-2.  ACRES  OF  ALL  LAND  OWNERSHIP  AND  DNRC  TRUST  LANDS  BY 
LAND  OFFICE 


Land  Office 


Total  Lands 
(All  Ownerships) 


Percent  of  All  Ownership 
DNRC  Trust  Lands         in  DNRC  Trust  Land 


Northwestern 

Stillwater  Block'' 

Swan  River  State  Forest 

Scattered  Parcels^ 

Subtotal 
Southwestern 
Central 
Eastern 
Northeastern 
Southern 


90,800 

39,800 

8,936,300 

9,066,900 

7,432,200 

22,894,800 

20,292,900 

23,931,800 

10,394,100 


90,800 

39,800 

185,600 

316,200 

234,700 

1,262,500 

1,241,500 

1,750,800 

393,400 


1% 
0% 
2% 
3% 
3% 
6% 
6% 
7% 
4% 


Total 


94,012,700 


5,199,100 


6% 


23 

24 
25 


Stillwater  and  Coal  Creek  State  Forests 
'    DNRC  lands  not  Included  in  a  state  forest. 
Source:  DNRC  (2008a),  rounded  to  the  nearest  100  acres. 
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1  2.3    TLMD  Forest  Management  Program 

2  The  FMB,  in  cooperation  with  the  land  offices,  implements  DNRC's  forest  management  program. 

3  This  section  describes  the  mission,  philosophy,  and  guidelines  of  the  FMB,  and  describes  the  land 

4  base  upon  which  forest  management  activities  occur,  as  well  as  the  adjacent  land  ownership  patterns 

5  and  their  influence  on  the  forest  management  program.  This  section  also  identifies  the  programs 

6  supporting  forest  management  activities  on  trust  lands,  and  identifies  the  DNRC  land  offices  and 

7  administrative  units  that  carry  out  the  on-the-ground  forest  management  activities. 

8  2.3.1    Forest  Management  Program  Mission,  Philosophy.  Guidelines. 

9  AND  Direction 

10  The  mission  of  DNRC's  forest  management  program  is  "to  sustainably  manage  Montana's  forested 

1 1  trust  lands  to  maximize  long-term  revenue  while  promoting  healthy  and  diverse  forests."  From  this 

12  point  forward,  DNRC  and  its  divisions  and  bureaus  are  referred  to  collectively  as  DNRC. 

1 3  DNRC  generates  revenue  for  state  trust  beneficiaries  by  managing  forested  trust  lands  through  the 

14  harvesting  and  selling  of  timber.  DNRC's  forest  management  actions  are  governed  by  the  Forest 

1 5  Management  ARMs  (36. 11 .401  through  456),  and  other  applicable  rules  and  laws.  The  ARMs 

16  dictate  DNRC's  management  objectives,  regulate  how  and  where  timber  harvest  can  take  place,  and 

1 7  establish  DNRC  policy  for  the  protection  of  habitat  for  terrestrial  and  aquatic  species,  while 

1 8  maintaining  DNRC's  ability  to  generate  revenues  for  its  trust  beneficiaries. 

19  At  least  once  every  10  years,  DNRC  determines  the  annual  sustainable  yield  of  timber  to  be 

20  prepared  for  sale  on  forested  trust  lands.  The  sustainable  yield  is  the  annual  timber  sale 

2 1  requirement,  but  it  also  represents  a  management  level  needed  to  maintain  healthy  and  diverse 

22  forests  and  meet  other  important  ecological  goals. 

23  The  application  of  these  philosophies,  guidelines,  and  standards  ultimately  provides  the  basis  for  the 

24  forest  management  activities  that  shape  the  condition  of  forested  trust  lands. 

25  The  SFLMP  provides  the  philosophical  basis,  technical  rationale,  and  analysis  for  DNRC's  forest 

26  management  program,  while  the  ARMs  provide  the  specific  legal  mandate  with  respect  to  the 

27  resource  management  standards. 

28  2.3.1.1       State  Forest  Land  Management  Plan 

29  The  SFLMP  provides  the  philosophical  basis  and  technical  rationale  for  DNRC's  forest 

30  management  program.  The  SFLMP  is  based  on  the  philosophy  that  the  best  way  to  produce  long- 

3 1  term  income  for  the  trust  is  to  manage  intensively  for  healthy  and  biologically  diverse  forests  as 

32  summarized  in  the  following  excerpt.  Therefore,  for  the  foreseeable  future,  timber  management 

33  will  continue  to  be  the  primary  source  of  revenue  and  primary  tool  for  achieving  biodiversity 

34  objectives  on  forested  trust  lands. 

35  "Our  premise  is  that  the  best  way  to  produce  long-term  income  for  the  ti'ust  is  to  manage 

36  intensively  for  heahhy  and  biologically  diverse  forests.  Our  understanding  is  that  a  diverse 

37  forest  is  a  stable  forest  that  will  produce  the  most  reliable  and  highest  long-term  revenue 
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1  stream.  Healthy  and  biologically  diverse  forests  would  provide  for  sustained  income  from  both 

2  timber  and  a  variety  of  other  uses.  They  would  also  help  maintain  stable  trust  income  in  the 

3  face  of  imcertaint}-  regarding  future  resource  values.  In  the  foreseeable  future  timber 

4  management  will  continue  to  be  our  pvimaiy  source  of  revenue  and  primary  tool  for  achieving 

5  biodiversit)-  objectives.  " 

6  The  SFLMP  and  ARM  36. 1 1 .404  take  a  coarse-filter  approach  to  biodiversity.  The  coarse-filter 

7  approach  operates  at  the  landscape  scale  and  focuses  on  maintaining  an  appropriate  mix  of  stand 

8  structures  and  compositions  on  forested  trust  lands.  This  approach  is  based  on  the  understanding 

9  that,  if  DNRC  maintains  landscape  patterns  and  processes  similar  to  those  with  which  the 

10  component  species  evolved,  then  the  ftill  complement  of  species  will  persist  and  biodiversity  will  be 

1 1  maintained  (Jensen  and  Everett  1994).  Maintaining  a  diversity  of  stand  structures  and  compositions 

1 2  (cover  types)  also  provides  a  range  of  current  and  prospective  trust  revenue  opportunities,  including 

1 3  a  sustainable  yield  of  timber,  maintenance  of  forest  health  and  biodiversity,  and  other  outputs,  while 

14  reducing  risks  of  catastrophic  fires  and  insect  or  disease  attacks. 

1 5  Because  the  coarse- filter  approach  may  not  adequately  address  the  fiill  range  of  needs  required  to 

16  support  biodiversity,  a  fine-filter  approach,  as  provided  for  in  ARM  36. 1 1 .406,  may  be  employed  to 

1 7  address  the  needs  of  threatened,  endangered,  or  sensitive  species. 

1 8  To  achieve  its  biodiversity  objectives,  DNRC  manages  large,  blocked  ownerships  for  a  desired 

1 9  future  condition  (DFC)  characterized  by  the  proportion  and  distribution  of  forest  cover  types  and 

20  structures  (snags,  coarse  woody  debris  [CWD],  large  live  trees)  historically  present  on  the 

21  landscape.  Across  its  ownership,  on  scattered  or  smaller  parcels,  DNRC  strives  to  create  and 

22  maintain  a  semblance  of  historical  conditions  (cover  type  and  structure)  to  the  extent  feasible. 

23  2.3.1.2      Forest  Management  Administrative  Rules 

24  The  Forest  Management  ARMs  provide  the  specific  legal  mandate  with  respect  to  the  resource 

25  management  standards  under  which  DNRC  operates  its  forest  management  program.  The  ARMs 

26  were  adopted  in  March  2003  and  provide  the  legal  mandate  for  DNRC  project-level  decisions. 

27  They  also  provide  field  personnel  with  consistent  policy  and  direction  for  managing  forested  trust 

28  lands. 

29  2.3.1.3      Sustainable  Yield  Calculation 

30  DNRC  is  required  to  calculate  the  annual  sustainable  yield  for  forested  trust  lands  at  least  every 

31  10  years  (MCA  77-5-223(2)).  The  legislature  defines  the  annual  sustainable  yield  calculation 

32  (SYC)  as: 

33  "...  .the  quantity  of  timber  that  can  be  harvested  from  forested  state  lands  each  year  in 

34  accordance  with  all  applicable  state  and  federal  lcn\'s,  including  but  not  limited  to  the  laws 

35  pertaining  to  wildlife,  recreation  and  maintenance  of  watersheds,  and  in  compliance  with  water 

36  qualit}'  standards  that  protect  fisheries  and  aquatic  life  and  that  are  adopted  under  the 

37  provisions  of  Title  75,  chapter  5,  taking  into  account  the  ability  of  state  forests  to  generate 

38  replacement  tree  growth  "  (MCA  77-5-22 1 ). 
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1  The  SYC  is  calculated  using  a  forest  management  model  that  considers  the  acres  available  for 

2  management  and  capable  of  growing  timber,  and  projects  how  timber  stands  will  grow  and  change 

3  over  time  under  different  management  regimes.  The  forest  model  uses  a  long-term  horizon  ( 1 00  or 

4  more  years)  to  find  the  best  set  of  forest  management  regimes,  given  the  objectives  and  constraints 

5  facing  DNRC  land  managers. 

6  When  the  sustainable  yield  was  last  calculated  in  2004,  it  incorporated  all  applicable  laws  and 

7  environmental  commitments  by  DNRC  as  described  in  the  MCA  and  ARMs.  Biodiversity,  forest 

8  health,  endangered  species  considerations,  and  DFCs  are  important  aspects  of  state  forestland 

9  management.  These  factors  were  modeled  in  the  SYC  and  were  reflected  in  the  various  constraints 

1 0  applied  to  the  model.  These  constraints  are  identified  and  described  in  EIS  Section  4.2  (Forest 

1 1  Vegetation).  Therefore,  the  SYC  represents  more  than  just  an  annual  volume  goal;  it  also 

1 2  represents  the  management  level  needed  to  maintain  healthy  and  diverse  forests  and  to  meet  other 

13  important  ecological  goals  and  commitments.  The  2004  analysis  resulted  in  an  SYC  of  53.2  million 

14  board  feet. 

15  2.3.2    The  Forested  Land  Base  and  Land  Ownership  Patterns 

16  DNRC  administers  726,666  acres  of  forestlands  throughout  the  state.  While  Table  2-1  indicates  that 

17  48 1 ,200  acres  of  trust  lands  are  classified  as  forest,  additional  lands  within  other  classifications  are 

1 8  partially  forested  and  jointly  managed  by  DNRC  under  the  various  TLMD  bureaus.  Of  the 

19  726,666  forested  acres  of  trust  lands,  446,100  acres  are  included  in  the  HCP  project  area,  all  of 

20  which  lie  within  the  planning  area  consisting  of  DNRC's  NWLO,  SWLO,  and  CLO.  The 

21  remaining  102,400  acres  in  the  HCP  project  area  are  non-forested  trust  lands  that  were  included  in 

22  the  project  area  because  they  provide  access  to  forested  lands. 

23  Statewide,  DNRC's  net  amount  of  forestlands  available  for  fimber  management  is  726,666  acres. 

24  Areas  of  roads,  rivers,  and  lakes  are  subtracted  fi^om  the  total  amount  of  forested  acres  to  obtain  an 

25  acreage  estimate  that  is  closer  to  the  actual  acres  managed.  DNRC  categorizes  forestlands  as 

26  commercial  forestland  and  non-commercial  forestland.  Of  the  total  forested  acres,  51,521  acres  are 

27  classified  as  non-commercial  forestland  because  they  are  incapable  of  growing  at  least  20  cubic  feet 

28  of  wood  per  acre  per  year,  and/or  do  not  produce  trees  of  sufficient  commercial  value.  The  majority 

29  of  these  non-commercial  acres  are  found  in  DNRC's  eastern  land  offices,  where  productivity  is 

30  lowest,  as  shown  in  Table  2-3. 

3 1  When  calculating  the  sustainable  yield  of  timber,  DNRC  defers  active  rimber  management  on 

32  commercial  forestlands  with  extreme  topography  challenges,  where  current  policy  or  law  requires 

33  something  other  than  active  dmber  management,  or  that  are  inaccessible  over  the  long  term.  DNRC 

34  has  deferred  management  on  91,755  acres  of  the  forestlands.  These  acres  are  relatively  evenly 

35  distributed  across  the  land  offices  (Table  2-4). 

36  Non-commercial  and  deferred  acres  are  not  scheduled  for  active  timber  management  under  the 

37  current  forest  management  program.  These  acres  were  also  not  included  in  the  acres  available  for 

38  management  under  the  proposed  HCP.  Tables  2-3  and  2-4  show  that  across  all  DNRC  land  offices, 

39  approximately  80  percent  of  the  forestland  is  available  for  active  management  (583,389  acres), 

40  and  approximately  90  percent  of  the  HCP  project  area  is  available  for  active  management 

41  (404,062  acres). 
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1  The  planning  area  for  this  HCP  consists  of  all  ownerships  in  the  NWLO,  SWLO,  and  CLO  as 

2  described  in  EIS  Chapter  1,  Purpose  and  Need  for  Action  (see  also  Figure  D-1  in  Appendix  D,  EIS 

3  Figures).  Trust  lands  occur  on  the  landscape  as  scattered  parcels  or  as  blocks  of  land.  As  shown  in 

4  Table  2-2,  blocked  lands  in  the  planning  area  include  the  Stillwater  Block  (Stillwater  and  Coal 

5  Creek  State  Forests)  and  the  Swan  River  State  Forest  in  the  NWLO.  All  other  trust  lands  in  the 

6  planning  area  are  considered  scattered  parcels. 

7  Other  federal  and  state  entities  that  own  land  within  the  boundaries  of  the  NWLO,  SWLO,  and  CLO 

8  include  the  federal  government;  Native  American  Tribes;  Montana  Fish,  Wildlife  and  Parks 

9  (MFWP);  and  other  state  agencies  (Table  2-5  and  Figure  D-3  in  Appendix  D,  EIS  Figures).  The 

10  primary  private  landowner  in  western  Montana  is  Plum  Creek  Timber  Company  (Plum  Creek), 

1 1  which  is  also  operating  under  an  HCP  for  aquatic  species  on  its  forestlands.  The  federal 

12  government  and  private  parties  own  the  majority  of  land  in  western  Montana,  and  the  United  States 

13  Department  of  Agriculture  (USDA)  Forest  Service  (USES)  is  the  primary  landowner  among  the 

14  federal  agencies. 

1 5  The  checkerboard  pattern  of  land  ownership  poses  several  challenges  to  DNRC's  land  management. 

1 6  One  of  the  greatest  challenges  is  road  access.  Where  access  to  DNRC  land  requires  traveling  on 

1 7  private  roads,  DNRC  must  have  or  obtain  landowner  permission  to  use  those  roads.  In  some  cases, 

1 8  such  permission  is  not  granted  by  the  landowners,  and  DNRC  is  unable  to  conduct  management 

19  activities.  Restoration  and  similar  conservation  efforts  conducted  by  DNRC  on  timber  harvest  areas 

20  can  also  be  nullified  by  adjacent  activities  on  private  lands.  For  example,  stream  restoration  on 

21  DNRC -managed  lands  may  have  little  value  if  downstream  activities  on  private  lands  are  creating 

22  fish  passage  barriers  and/or  erosion  and  other  impacts  to  stream  and  riparian  habitat.  In  other  cases, 

23  management  of  checkerboard  lands  has  been  improved  through  cooperation  with  other  federal, 

24  state,  and  private  landowners. 

25  Where  blocks  of  trust  lands  occur  on  the  landscape,  DNRC  can  more  effectively  manage  access  and 

26  on-the-ground  activities  because  there  are  fewer  complications  due  to  the  interspersed  ownership 

27  pattems  described  above. 

28  2.3.3    Forest  Management  Programs 

29  This  section  describes  DNRC's  forest  management  programs,  which  include  forest  product  sales, 

30  forest  improvement,  forest  inventory,  forest  planning  and  implementation,  and  resource 

3 1  management.  The  forest  management  activities  conducted  within  these  programs  that  would  be 

32  covered  under  the  HCP  are  described  in  HCP  Chapter  1,  Introduction  (Appendix  A,  HCP). 

33  2.3.3.1       Forest  Product  Sales  Program 

34  The  forest  products  sales  program  incorporates  all  activities  and  expenditures  required  to  efficiently 

35  grow,  harvest,  and  sell  forest  products  from  trust  lands.  Foresters  and  resource  specialists  develop, 

36  analyze,  and  review  in  the  field  all  timber  sales  and  permits  to  ensure  that  sales  comply  with  all 

37  applicable  laws,  policies,  and  management  direction.  Activities  within  this  program  include  design 

38  and  field  layout  of  timber  sales;  development  of  sale  prescriptions;  MEPA  documentafion; 

39  preparation  of  sale  contracts,  prospectuses,  and  notices;  both  field  and  office  administration  of 

40  timber  sales;  and  sale  billing  and  accounting.  These  responsibilities  are  shared  among  DNRC  staff 
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at  the  administrative  unit,  land  office,  and  bureau  levels.  Administrative  unit  offices  provide  local 
forestland  management  for  each  of  the  land  offices. 


TABLE  2-5.    LAND  OWNERSHIP  IN  THE  PLANNING  AREA 


Landowner 


Acres 


Federal  Lands 
USPS 
BLM 
NPS 
USFWS 
BOR 
Other  Federal  (ACOE,  USDA,  DOD) 


Total 


15,031,100 

1,446,300 

1,142,100 

101,600 

85,600 

23,900 

17,830,600 


Tribal  Lands 

BIA  Trust  Land  and  Administration 

Confederated  Salish  and  Kootenai 
(Tribal  Lands) 


Total 


978,600 

674,700 
1,653,300 


State  Lands 
Trust  Lands 
MFWP 
Other  State 


Total 


1,813,500 

250,300 

60,200 

2,124,000 


Other 

Plum  Creek  Timber  (Private) 

Other  Private 

Water 

Environmental  Organizations 

Unknown 

County  and  Local  Government 


Total 


1,394,000 

15,893,700 

434,300 

70,000 

6,100 

1,200 

17,799,300 


Total  All  Lands 


39,407,200^ 


4  Totals  between  tables  may  differ  due  to  rounding. 

5  USPS  =  United  States  Department  of  Agriculture,  Forest  Service. 

6  BLM  =  United  States  Bureau  of  Land  fvlanagement. 

7  NPS  =  National  Park  Service. 

8  USFWS  =  United  Slates  Fish  and  Wildlife  Service. 

9  BOR  =  Bureau  of  Reclamation. 

1 0  ACOE  =  United  States  Army  Corps  of  Engineers. 

1  1  USDA  =  United  States  Department  of  Agriculture. 

1 2  DOD  =  Department  of  Defense. 

13  BIA  =  Bureau  of  Indian  Affairs. 

1 4  MFWP  =  Montana  Fish,  Wildlife  and  Parks. 
1  5  Source:  DNRC  (2008a). 


Percent  of  Total  for 
All  Lands 


38.1 
3.7 
2.9 
0.3 
0.2 
0.1 

45.2 


2.5 
1.7 

4.2 


4.6 
0.6 
0.2 
5.4 


3.5 
40.3 
1.1 
0.2 
0.0 
0.0 
45.2 


100.0 
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1  2.3.3.2       Forest  Improvement  Program 

2  The  forest  improvement  program  uses  fees  from  harvested  timber  to  improve  the  health, 

3  productivity,  and  value  of  forested  trust  lands.  Uses  of  these  fees  authorized  by  statute  include 

4  disposal  of  logging  slash,  reforestation,  acquisition  of  access  to  and  maintenance  of  roads  necessary 

5  for  timber  harvest,  other  treatments  necessary  to  improve  the  condition  and  income  potential  of  state 

6  forestlands,  and  compliance  with  other  legal  requirements  associated  with  timber  harvest.  Specific 

7  activities  include  piling  of  logging  slash,  prescribed  burning,  site  preparation,  seed  collection, 

8  seedling  production,  tree  planting,  thinning,  genetic  tree  improvements,  erosion  control,  and  culvert 

9  replacement. 

1 0  Forest  improvement  program  fiinds  are  also  used  to  collect  and  analyze  forest  resource  inventory 

1 1  data,  including  a  comprehensive  inventory  of  all  timber  resources  on  forested  trust  lands.  This 

12  effort  includes  the  development  and  maintenance  of  a  geographic  information  system  (GIS) 

1 3  inventory  used  to  support  forest  management  planning,  which  is  coordinated  through  the  Technical 

14  Services  Section  of  the  FMB. 

15  2.3.3.3      Forest  Inventory  Program 

16  The  forest  inventory  program  is  responsible  for  collecting  and  analyzing  forest  resource  inventory 

1 7  data  to  support  planning  for  forest  management  activities,  environmental  analyses,  and  other 

1 8  activities  on  forested  trust  lands. 

19  2.3.3.4      Forest  Planning  and  Implementation 

20  The  forest  planning  and  implementation  program  provides  technical  assistance  to  field  staff  in  the 

21  disciplines  of  forest  planning,  regulatory  compliance,  and  MEPA  documentation.  This  assistance  is 

22  provided  through  training  programs,  participation  on  ID  teams,  development  of  guidance 

23  documents,  and  maintenance  and  monitoring  of  the  SFLMP  and  ARMs. 

24  2.3.3.5      Resource  Management 

25  The  resource  management  program  provides  technical  assistance  to  field  staff  in  the  disciplines  of 

26  hydrology,  soils,  geology,  fisheries,  wildlife,  sensitive  plants,  road  engineering,  and  riparian 

27  grazing.  This  assistance  is  provided  through  field  reviews,  project  analysis,  MEPA  documentation, 

28  development  of  design  recommendations  and  mitigation  measures,  and  monitoring  of  activities  on 

29  forested  trust  lands. 

30  This  program  also  monitors  grazing  licenses  on  classified  forest  trust  lands.  However,  this  program 

3 1  does  not  include  grazing  leases  issued  on  DNRC  classified  grazing  or  classified  agricultural  lands. 

32  Both  grazing  licenses  and  leases  are  administered  by  the  Agriculture  and  Grazing  Management 

33  Bureau. 


34    2.4    Timber  Sales  Program 

35  Timber  sales  are  the  primary  activity  conducted  through  the  forest  management  program  and  the 

36  primary  source  of  revenue  on  forested  trust  lands.  This  section  describes  the  timber  sale  planning 

37  and  preparation  process,  as  well  as  the  administration  and  monitoring  of  timber  sale  contracts. 

38  In  addition  to  timber  sales,  smaller  timber  projects  (up  to  100  thousand  board  feet  [mbf]),  or 

39  200  mbf  emergency  salvage,  may  be  prepared  and  sold  as  timber  "permits."  Permits  are  not 
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1  required  to  be  indixidually  approved  by  the  Land  Board  or  to  be  advertised  for  sale.  The  level  of 

2  involvement  of  resource  specialists  for  timber  permits  tends  to  be  less  than  for  larger  projects  and  is 

3  determined  on  a  case-by-case  basis.  Some  permits  are  categorically  excluded  from  the  requirement 

4  to  prepare  an  EA  or  EIS  (ARM  36. 1 1 .447);  however.  DNRC  prepares  an  en\ironmcntal  assessment 

5  checklist  for  most  permits. 

6  Implementation  of  the  HCP  would  be  incorporated  into  the  planning,  preparation,  administration, 

7  and  monitoring  of  all  timber  sales,  including  timber  permits  that  are  not  subject  to  Land  Board 

8  approxal. 

9  2.4.1    Timber  Sale  Planning  and  Preparation  Process 

1 0  This  section  describes  the  elements  of  the  timber  sale  and  planning  process.  This  process  is  outlined 

1 1  in  Figure  2-2  and  summarized  below. 

1 2  The  land  offices  and  administrative  unit  offices  have  primary  responsibility  for  implementation  of 

1 3  the  timber  sales  program  and  on-the-ground  management  activities.  With  assistance  from  the  FMB, 

14  they  conduct  environmental  reviews  of  proposed  management  activities,  prepare  contracts  for  those 

1 5  activities,  and  complete  necessary  field  work.  The  steps  DNRC  follows  to  complete  the  timber 

1 6  sales  and  planning  process  are  summarized  below. 

1 7  Each  DNRC  land  office  maintains  a  3-year  listing  of  proposed  timber  sale  projects  for  each  of  its 

1 8  administrati\e  unit  offices.  Administrative  unit  foresters,  referred  to  as  project  leaders,  are 

1 9  responsible  for  identifying  and  nominating  projects  based  on  fieldwork,  stand-level  inventories 

20  (SLIs),  and  personal  knowledge  of  stand  treatment  needs,  as  well  as  salvage  needs  in  response  to 

21  natural  disturbances.  Land  office  and  FMB  staff  conduct  preliminary  reviews  of  proposed  projects 

22  to  identify  areas  of  concern,  initial  analysis  needs,  or  special  planning  requirements. 

23  DNRC  issues  an  initial  project  proposal  to  formally  notify  potentially  affected  parties  of  a  possible 

24  timber  sale  project  and  to  initiate  the  scoping  process,  as  required  by  MEPA.  During  public  and 

25  internal  re\iew,  issues  associated  with  specific  projects  are  identified  so  that  the  appropriate  level  of 

26  MEPA  analysis  and  documentation  can  be  determined. 

27  Field  reviews  to  evaluate  the  existing  conditions  of  the  affected  resources  are  conducted  after 

28  scoping.  At  this  stage,  information  is  gathered  to  develop  a  description  of  the  affected  environment, 

29  and  preliminary  analyses  are  conducted  to  identify  mitigation  measures  that  may  be  appropriate  for 

30  the  proposed  action.  Based  on  scoping  and  field  re\'iews,  DNRC  determines  the  appropriate 

3 1  altemati\'es  for  analysis  in  the  MEPA  document.  Specialists  then  provide  written  reports  on  the 

32  existing  conditions  and  predicted  effects  of  the  action  alternatives  for  integration  into  the  MEPA 

33  document. 

34  The  MEPA  document  is  subsequently  compiled  for  internal  and  public  review  and  comment.  For 

35  ElSs  and  E.As,  DNRC  responds  to  public  comments  and  may  revise  the  project  based  on  public 

36  concerns.  DNRC  then  selects  the  alternative  that  best  meets  its  mission,  as  well  as  the  project 

37  purpose  and  need.  During  timber  sale  design  and  layout,  the  mitigation  measures  in  the  MEPA 

38  document  are  integrated  into  the  timber  sale  contract  and  implemented  in  the  field  through  flagging 

39  buffers  and  work  zones,  modifications  to  roads,  and  timber  marking.  The  timber  sale  contract  is 

40  prepared  and  submitted  to  the  Land  Board  for  re\'iew  and  rejection  or  approval.  If  appro\'ed,  the 

41  sale  is  then  offered  for  competitive  bid  and  subsequently  awarded  to  the  highest  bidder. 
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2.4.2    Timber  Sale  Administration  and  Monitoring 

This  section  describes  the  administration  and  monitonng  of  timber  sale  projects  that  are  conducted 
by  the  field  staff  as  well  as  FMB  staff.  This  process  is  summarized  below  and  outlined  in 
Figure  2-3. 

Following  award  of  a  sale,  the  purchaser  and  the  DNRC  forest  officer  review  the  sale  in  a  pre-work 
meeting  to  address  operational  conditions,  constraints,  and  special  requirements  of  the  contract. 
Sale  administration  inspections  occur  throughout  the  operational  period,  and  reports  are  generated  to 
document  that  resource  protection  measures  are  adequate  and  implemented  properly.  In  addition  to 
the  contract  compliance  and  operational  inspections,  DNRC  conducts  annual  monitoring  to 
determine  compliance  with  the  SFLMP  and  ARMs.  The  monitoring  also  ensures  special 
requirements  are  implemented  correctly  and  meet  the  goals  upon  which  the  rules  and  the  plan  were 
de\  eloped.  These  monitoring  efforts  include  internal  BMP  audits,  statewide  BMP  audits,  timber 
sale  implementation  monitoring,  pre-  and  post-harvest  monitoring,  and  watershed  monitoring 
projects. 
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FIGURE  2-3.     DNRC'S  TIMBER  SALE  ADMINISTRATION  AND  MONITORING  PROCESS 
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Alternatives 


2  3.1    Introduction 

3  This  chapter  describes  the  conservation  strategies  comprising  each  of  the  alternatives  analyzed  in 

4  this  EIS,  including  the  proposed  HCP.  The  first  two  subsections  describe  how  the  EIS  alternatives 

5  were  developed  and  selected  for  detailed  analysis.  The  next  two  subsections  describe  the 

6  alternatives  analyzed  in  detail  and  alternatives  considered  but  eliminated  from  detailed  analysis. 

7  The  next  two  subsections  identify  the  preferred  alternative  and  the  environmentally  preferred 

8  alternative.  A  comparison  of  effects  of  alternatives  by  key  issue  is  also  provided  at  the  end  of  this 

9  chapter  (EIS  Chapter  3,  Section  3.8,  Comparison  of  Resource  Effects  by  Alternative). 

10  3.2    How  THE  Alternatives  Were  Developed 

1 1  To  develop  a  reasonable  range  of  alternatives  for  detailed  analysis  in  this  EIS,  a  full  range  of 

12  alternatives  was  reviewed  to  determine  which  best  addressed  the  project  purpose  and  need,  the 

13  issues  identified  by  the  public  and  project  ID  team,  Council  for  Environmental  Quality  (CEQ) 

14  regulations  for  implementing  provisions  of  NEPA,  and  MEPA  requirements.  The  project  purpose 

1 5  and  need  is  described  in  Chapter  1  of  this  EIS.  In  brief,  DNRC's  purpose  and  need  is  to  increase 

16  regulatory  certainty  and  flexibility  of  forest  management  and  related  activities  on  forested  trust 

1 7  lands  and  provide  greater  economic  viability,  while  also  contributing  to  the  conservation  of  the  five 

1 8  HCP  species  and  their  habitats.  The  USFWS'  purpose  and  need  is  to  authorize  the  incidental  take 

19  of  the  HCP  species  while  gaining  assurances  that  impacts  resulting  from  take  will  be  minimized  and 

20  mitigated  to  the  maximum  extent  practicable,  and  that  habitat  of  the  HCP  species  will  be 

2 1  sufficiently  conserved  to  be  consistent  with  long-term  survival  needs. 

22  The  public  scoping  process  is  described  in  EIS  Chapter  6  and  in  the  scoping  report  (DNRC  2003a), 

23  which  is  posted  on  the  project  website  (http://dnrc.mt.gov/HCP/).  As  identified  through  public 

24  scoping  and  the  project  ID  team,  issues  for  alternative  development  include  two  basic  types: 

25  ( 1 )  ecological  issues,  and  (2)  feasibility  issues.  Ecological  issues  address  management  factors  that 

26  can  affect  HCP  species,  such  as  road  management  and  stream  buffer  zones.  Feasibility  issues 

27  include  management  flexibility,  legal  mandates,  and  economic  viability,  such  as  the  ability  to 

28  produce  a  sustainable  yield  of  timber.  Some  issues,  such  as  species  for  inclusion  in  the  HCP,  Permit 

29  period,  and  HCP  project  area  boundaries,  are  both  ecological  issues  and  feasibility  issues.  The 

30  proposed  HCP  (Alternative  2)  represents  what  is  intended  to  be  the  optimum  balance  between 

3 1  providing  species  protection  and  the  flexibility,  legal  mandates,  and  viability  of  DNRC's  forest 

32  management  program.  The  other  alternatives  generally  represent  variations  in  the  type  and  degree 

33  of  species  protection  and  in  the  degree  of  flexibility  for  DNRC's  forest  management  operations. 

34  CEQ  regulations  for  implementing  NEPA  require  federal  agencies  to  rigorously  explore  and 

35  objectively  evaluate  all  reasonable  alternatives.  MEPA  also  requires  that  a  reasonable  range  of 

36  alternatives  be  examined,  as  well  as  that  alternatives  be  economically  feasible.  A  no-acrion 

37  alternative,  which  provides  a  benchmark  of  existing  conditions  from  which  to  compare  the 

38  magnitude  of  environmental  effects  of  the  action  alternatives,  is  also  required  by  CEQ  and  MEPA. 
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1  3.3    How  THE  Alternatives  Were  Selected  for  Detailed 

2  Analysis  ___ 

3  To  determine  which  alternatives  would  be  analyzed  in  detail  for  this  EIS,  screening  criteria  were 

4  developed  based  on  the  project  purpose  and  need,  as  well  as  other  related  project  goals  listed  below. 

5  A  full  range  of  alternatives  was  then  evaluated  relative  to  these  screening  criteria.  Nine  screening 

6  criteria,  grouped  into  five  categories,  were  used  to  evaluate  the  full  range  of  alternatives. 

7  Category  #1:  Biological/Ecological  Soundness 

8  (a)  An  alternative  must  be  based  on  biologically  and  technically  sound  management  aimed  at 

9  conserving  HCP  species. 

10  (b)  An  altemative  must  support  healthy  and  diverse  forests  as  described  by  the  SFLMP 

11  objectives. 

12  Category  #2:  Economic  Feasibility 

13  (a)  An  altemative  must  ensure  the  economic  viability  and  legal  mandates  of  the  forest 

14  management  program,  and  implementation  of  the  altemative  (the  conservation 

15  commitments)  should  provide  for  economically  feasible  forest  management  and  monitoring 

16  activities,  as  required  by  MEPA. 

1 7  Category  #3:  Operational  Practicability 

18  (a)  An  altemative  must  be  operationally  practicable  so  that  it  can  be  implemented  at  the  field 

19  level. 

20  Category  #4:  Compliance  with  Legal  Requirements  and  Mandates 

21  (a)  An  altemative  must  comply  with  the  ESA. 

22  (b)  An  altemative  must  comply  with  state  laws,  policies,  and  mles.  (However,  to  implement  the 

23  HCP,  modification  of  some  existing  administrative  rules  that  apply  to  HCP  species  may  be 

24  necessary.) 

25  (c)  An  altemative  must  be  compatible  and  consistent  with  DNRC  and  other  state  programs 

26  (e.g.,  statewide  wolf  recovery  plan). 

27  Category  #5:  Provision  of  Long-Term  Assurances 

28  (a)  An  altemative  should  provide  for  long-term  assurances  to  provide  for  the  conservation  of 

29  HCP  species. 

30  (b)  An  altemative  should  provide  long-term  regulatory  assurances  for  DNRC's  compliance  with 

31  the  ESA. 
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3.4   Alternatives  Selected  for  Detailed  Analysis 


1 


Four  alternatives  were  selected  for  detailed  EIS  analysis,  the  no-action  alternative  (Alternative  1) 

3  and  three  action  alternatives,  which  represent  conservation  strategies  for  the  HCP  species  with 

4  \arying  levels  of  conser\'ation  commitments  and  management  flexibility.  The  sections  below 

5  introduce  and  compare  the  alternatives  by  HCP  species.  Tables  E3-1  through  E3-3  in  Appendix  E, 

6  EIS  Tables,  provide  a  comparative  summary  of  the  conservation  commitments  for  each  alternative 

7  analyzed  in  detail.  Following  the  comparison  of  alternatives  by  HCP  species,  this  section  concludes 

8  with  a  discussion  of  differences  between  alternatives  for  DNRC's  land  acquisition,  development. 

9  and  disposition  program,  as  well  as  how  DNRC  responds  to  namral  events  and  changes  in 

1 0  administrative  procedures. 

1 1  Alternative  1.  the  no-action  alternative,  reflects  continued  implementation  of  DNRC's  existing  rules 

1 2  and  regulations  ( ARMs,  BMPs,  and  other  standard  practices)  pertaining  to  the  five  HCP  species. 

13  Although  the  ARMs,  BMPs,  and  other  practices  may  be  modified  over  the  next  50  years,  future 

14  changes  that  could  occur  within  these  existing  policies  and  regulations  are  not  known.  Thus,  the 

1 5  description  of  Alternative  1  used  for  analysis  in  this  EIS  is  based  on  existing  rules  and  regulations. 

16  Alternative  1,  the  no-action  alternative,  does  not  meet  DNRC's  or  the  USFWS'  purpose  and  need, 

1 7  but  (as  mentioned  above)  is  carried  forward  to  provide  baseline  conditions  for  detailed  EIS  analysis 

1 8  as  required  by  NEPA  and  MEPA. 

19  Altemative  2  is  the  HCP  with  the  conservation  commitments  and  monitoring  program  developed  by 

20  DNRC  with  technical  assistance  from  the  USFWS  (see  Appendix  A,  HCP,  Chapters  2  and  4).  The 

2 1  commitments  under  this  altemative  are  designed  to  minimize  and  mitigate  the  impacts  of  take  of 

22  HCP  species  to  the  maximum  extent  practicable  and  to  provide  a  conservation  benefit  to  the  HCP 

23  species,  as  well  as  to  ensure  that  future  timber  harvest  levels  continue  to  offer  a  predictable  and 

24  long-term  income  to  trust  beneficiaries.  Altemative  3  is  an  HCP  altemative  with  increased 

25  conservation  for  HCP  species  relative  to  Altemative  2.  Under  Altemative  3,  increased  conservation 

26  for  grizzly  bears  is  achieved  by  retaining  the  existing  secure  habitat  for  grizzly  bears  in  the 

27  Stillwater  Unit.  Increased  conservation  for  lynx  is  achieved  by  requiring  increased  amounts  of  lynx 

28  habitat  retention.  Increased  conservation  for  aquatic  species  is  primarily  achieved  by  expanding 

29  riparian  harvest  buffers  and  shortening  the  timeframes  for  DNRC  to  implement  certain 

30  commitments.  Altemative  4  is  an  HCP  altemative  with  increased  management  flexibility  relative  to 

3 1  Altemative  2.  Under  Altemative  4,  increased  management  flexibility  is  achieved  by  requiring 

32  smaller  amounts  of  lynx  habitat,  managing  more  intensively  in  the  riparian  management  zone,  and 

33  expanding  the  timelines  for  implementing  certain  commimients. 

34  3.4.1    Grizzly  Bear  Conservation  Strategy 

35  The  following  sections  provide  a  summary  of  the  conservation  commitments  and  monitoring 

36  requirements  for  grizzly  bears  under  the  no-action  and  action  alternatives.  Table  E3-1  in  Appendix 

37  E  provides  a  complete  comparative  summary  of  the  grizzly  bear  conservation  commitments  for  all 

38  alternatives  considered  in  this  EIS. 
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1  3.4.1.1      Alternative  1  -  No-Action,  Commitments  in  the  Existing  Rules 

2  and  Regulations 

3  Under  its  existing  program,  DNRC's  commitments  for  grizzly  bears  are  included  in  the  ARMs.  In 

4  addition,  as  an  active  participant  and  cooperator  in  the  Swan  Valley  Grizzly  Bear  Conservation 

5  Agreement  (Swan  Agreement),  DNRC  complies  with  the  measures  contained  in  that  agreement  as 

6  they  apply  to  the  Swan  River  State  Forest. 

7  Currently,  conservation  commitments  for  grizzly  bears  are  applied  on  trust  lands  within  grizzly  bear 

8  recovery  zones  as  identified  in  the  Grizzly  Bear  Recovery  Plan  (USFWS  1993).  Within  the  project 

9  area,  these  lands  include  the  Stillwater  Block,  the  Swan  River  State  Forest,  and  scattered  parcels  in 

1 0  grizzly  bear  recovery  zones.  The  existing  conservation  commitments  for  each  of  these  areas  are 

1 1  specified  in  the  ARMs  (36. 11. 431  through  434)  and  summarized  below.  The  specific  conservation 

12  commitments  are  listed  in  Table  E3-1  in  Appendix  E,  EIS  Tables.  This  section  also  describes  the 

13  monitoring  commitments  currently  implemented  on  state  lands  relative  to  grizzly  bears. 

14  Stillwater  and  Coal  Creek  State  Forest  Blocked  Lands  Commitments 

15  (Stillwater  Block) 

1 6  A  key  element  of  the  existing  rules  in  the  Stillwater  Block  is  the  concept  of  secure  habitat  for 

1 7  grizzly  bears  as  defined  by  the  kiteragency  Grizzly  Bear  Committee  (IGBC  1 998).  Secure  habitat  is 

1 8  defined  by  the  IGBC  as  areas  that  are  a  minimum  distance  of  0.3 1  mile  fi'om  any  open  road  or 

1 9  motorized  trail  and  that  receive  no  motorized  use  of  roads  or  trails  during  the  period  they  are 

20  considered  secure  habitat.  It  is  recommended  that  secure  habitat  be  established  to  encompass  lands 

2 1  that  meet  the  seasonal  habitat  needs  of  bears,  for  example  denning  habitat  and  spring  foraging 

22  habitat  (IGBC  1998). 

23  DNRC  has  adopted  the  IGBC  definirion  of  secure  habitat  in  the  ARMs  as  "security  core  areas" 

24  defined  as  areas  typically  greater  than  2,500  acres  that  during  the  non-denning  period  (1)  are  Iree  of 

25  motorized  access;  (2)  consider  the  geographic  distribution  of  seasonal  habitats  important  for  grizzly 

26  bears;  (3)  remain  in  place  for  long  periods,  preferably  10  years;  and  (4)  are  at  least  0.3  mile  irom  the 

27  nearest  access  route  that  can  be  used  by  a  motorized  vehicle  (ARM  36. 1 1 .403). 

28  Within  the  Stillwater  Block,  the  security  core  area  is  referred  to  as  the  Stillwater  Core.  The 

29  Stillwater  Core  consists  of  approximately  39,600  acres.  Within  this  area,  all  administrative  or 

30  commercial  activities  are  restricted  to  the  denning  period,  and  there  are  no  salvage  harvest 

3 1  allowances  unless  activities  are  conducted  during  the  denning  period  or  through  helicopter  harvest. 

32  Additionally,  road  closures  are  examined  and  repaired  as  needed.  Management  actions  in  the 

33  Stillwater  Block  must  comply  with  ARM  36.1 1.431  (see  Table  E3-1,  Appendix  E,  EIS  Tables). 

34  Swan  River  State  Forest  Commitments 

35  DNRC  manages  grizzly  bear  habitat  within  the  Swan  River  State  Forest  under  the  multi-party  Swan 

36  Agreement.  The  primary  objectives  of  the  agreement  are  to  promote  habitat  connectivity  between 

37  the  Swan  and  Mission  Mountains  and  to  reduce  mortality  to  bears.  Provisions  include  caps  on  open 

38  road  densities,  timber  harvest  mitigations,  coordinated  scheduling  of  operations,  and  a  monitoring 

39  and  adaptive  management  program. 
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1  There  are  no  specific  commitments  to  manage  secure  habitat  for  bears  by  the  cooperators  with  the 

2  exception  of  the  USPS,  which  manages  secure  habitat  through  Amendment  19  (USPS  1995c). 

3  Rather,  the  Swan  Agreement  introduces  a  shift  in  grizzly  bear  management  from  managing  for 

4  secure  habitat  to  providing  relati\'ely  quiet  areas  free  from  commercial  activity  after  a  period  of 

5  active  management.  Within  these  quiet  areas,  low-intensity,  administrative  activities  may  occur,  but 

6  public  access  is  restricted.  The  Swan  Agreement  allows  3  years  of  management  followed  by 

7  3  years  of  rest,  although  all  parties  currently  institute  6  years  of  rest.  The  Swan  Agreement  also 

8  requires  cooperators  to  maintain  a  minimum  of  40  percent  hiding  cover  by  bear  management  unit 

9  (BMU)  and  open  road  densities  below  1  mile  per  square  mile  on  at  least  33  percent  of  BMU 

1 0  subunits.  A  BMU  is  a  federally  defined  sub-designation  within  a  grizzly  bear  recovery  zone  used 

1 1  for  habitat  evaluation  and  population  monitoring  (USPWS  1993).  A  subunit  is  an  area  within  a 
BMU  that  approximates  a  female  grizzly  bear's  home  range. 


1 


1 3  Management  actions  in  the  Swan  River  State  Forest  must  comply  with  measures  contained  in  the 

1 4  Swan  Agreement  as  well  as  those  described  under  ARM  36.  II  .43 1  (see  Table  E3- 1 ,  Appendix  E, 

15  HIS  Tables). 

16  Commitments  for  Scattered  Parcels  within  Recovery  Zones 

1 7  DNRC  applies  conservation  commitments  to  scattered  parcels  located  within  grizzly  bear  recovery 

18  zones,  as  described  under  ARM  36.1 1.433.  Commitments  include  measures  to  ensure  that  projects 

1 9  are  designed  to  result  in  no  net  permanent  increase  in  open  road  densities  for  parcels  that  currently 

20  exceed  1  mile  per  square  mile  (mi/mi'),  habitat  considerations  are  implemented  on  a  case-by-case 

2 1  basis,  and  hiding  cover  is  maintained  along  riparian  management  zones  (RMZs),  as  well  as  visual 

22  screening  along  roads  where  feasible.  Under  ARM  36. 1 1 .42 1 ,  DNRC  is  also  required  to  inspect 

23  and  repair  road  closures  at  least  every  5  years.  Closures  on  scattered  parcels  are  inspected  and 

24  repaired  through  the  planning  and  implementation  of  timber  sales  and  other  projects,  which 

25  sometimes  occur  at  intervals  greater  than  5  years. 

26  Additional  commitments  that  are  implemented  on  DNRC  projects  that  benefit  grizzly  bears  include 

27  measures  to  address  the  following:  information  and  education;  firearms;  food  storage  and 

28  sanitation;  road  management;  and  active  den  site  protection  (see  program-wide  commitments  in 

29  Table  E3-1  in  Appendix  E,  EIS  Tables). 

30  Monitoring  and  Adaptive  Management 

3 1  DNRC  currently  participates  in  annual  monitoring  and  reporting  of  the  Swan  Agreement 

32  implementation.  Por  the  Stillwater  and  Coal  Creek  State  Forests,  DNRC  monitors  road  closure 

33  structures  annually  for  effectiveness  and,  when  needed,  repairs  the  structures  within  one  operating 

34  season.  DNRC  also  tracks  road  density  through  its  GIS  roads  layer.  If  DNRC  staff  identify  an 

35  active  den  site,  they  develop  a  site-specific  plan  with  minimization  and  mitigation  measures  and 

36  monitoring  commitments.  For  gravel  operations,  timber  sale  contract  inspections  determine  levels 

37  of  compliance  with  contract  specifications  and  requirements,  including  standard  operating 

38  requirements  and  restrictions,  special  operating  requirements  and  restrictions,  BMPs,  and  site- 

39  specific  mitigation  measures.  For  various  forest  management  activities  within  recovery  zones, 

40  DNRC  monitors  some  projects  for  implementation  of  mitigation  measures  transferred  from  MEPA 

41  documents  into  contracts.  DNRC  participates  in  various  voluntary  monitoring  efforts  and  has  been 
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1  a  cooperator  in  the  Northern  Continental  Divide  Ecosystem  (NCDE)  Subcommittee  population 

2  trend  monitoring  effort  and  the  Northern  Continental  Divide  project  providing  technical  and  in-kind 

3  assistance  consistent  with  obligations  under  ARM  36. 1 1 .428.  There  are  currendy  no  other 

4  monitoring  requirements  specific  to  grizzly  bears  and  their  habitat. 

5  3.4.1.2      Alternative  2  -  Proposed  HCP 

6  Under  Alternative  2,  DNRC  would  expand  its  grizzly  bear  conservation  commitments  to  cover 

7  more  geographic  area  and  to  more  fiilly  permeate  its  program  (i.e.,  rather  than  just  applying 

8  commitments  at  the  project  level,  commitments  would  also  be  required  in  contracts  and  for  field 

9  staff  working  in  the  field).  Under  Altemative  2,  DNRC  would  tier  its  conservation  commitments 

10  across  a  wider  geographic  area  than  is  covered  under  the  existing  program.  Some  commitments 

1 1  would  apply  across  the  entire  geographic  area  comprising  the  HCP  project  area,  and  others  would 

12  apply  within  a  specific  subset  of  geographic  areas.  The  geographic  areas  include  program-wide, 

13  non-recovery  occupied  habitat  (NROH),  recovery  zones  (including  the  Stillwater  Block,  the  Swan 

14  River  State  Forest,  and  scattered  parcels  in  recovery  zones),  the  Stillwater  Block,  the  Swan  River 

15  State  Forest,  scattered  parcels  within  recovery  zones,  and  the  Cabinet- Yaak  Ecosystem  (CYE). 

16  The  text  below  highlights  the  major  differences  between  the  conservation  commitments  and 

1 7  monitoring  and  adaptive  management  program  under  Altemative  2  versus  the  commitments  and 

1 8  monitoring  and  adaptive  management  program  under  Altemative  1 .  Table  E3-1  in  Appendix  E,  EIS 

19  Tables,  idendfies  the  conservation  commitments  for  grizzly  bears  that  would  apply  under 

20  Altemative  2. 

21  Program-Wide  Commitments 

22  Program-wide  commitments  would  apply  to  all  lands  within  the  HCP  project  area.  Under 

23  Altemative  2,  DNRC  would  adopt  formal  policies  addressing  bear  avoidance  training  and  food 

24  storage.  Additionally,  DNRC  would  minimize  roads  in  avalanche  chutes  and  riparian  areas; 

25  suspend  motorized  activities  within  0.6  mile  of  a  den  site;  and  apply  visual  screening  requirements 

26  program-wide  versus  only  in  recovery  zones  as  required  for  Altemative  1. 

27  Non-recovery  Occupied  Habitat  Commitments 

28  Under  Altemative  2,  DNRC  would  add  conservation  commitments  to  cover  activities  conducted 

29  within  NROH  as  defined  by  Wittinger  (1992).  These  commitments  would  apply  to  all  HCP  project 

30  area  lands  within  NROH  or  recovery  zones,  including  scattered  parcels  in  recovery  zones,  the 

3 1  Stillwater  Block,  and  the  Swan  River  State  Forest.  Commitments  would  include  measures  to 

32  minimize  new  open  road  constmction;  discourage  the  granting  of  easements;  and  retain  vegetative 

33  screening.  Commitments  would  also  include  spring  restrictions  on  forest  management  activities, 

34  grazing  restrictions  to  lessen  potential  livestock  depredation,  and  rules  regarding  the  development  of 

35  gravel  pits. 

36  Program-wide  commitments  would  also  apply  within  lands  considered  to  be  NROH. 
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1  Recovery  Zone  Commitments 

2  Under  Alternative  2,  DNRC  would  modify  some  of  its  existing  commitments  for  recovery  zones 

3  and  require  additional  commitments  as  well.  The  commitments  would  apply  to  all  lands  within 

4  gnzzly  bear  recovery  zones  in  the  HCP  project  area,  including  lands  within  the  Stillwater  Block, 

5  Swan  River  State  Forest,  and  those  scattered  parcels  in  recovery  zones.  Modifications  to  existing 

6  commitments  to  provide  increased  conser\'ation  include  considering  specific  grizzly  bear  habitat 

7  feamres;  applying  visual  screening  requirements  along  open  roads  to  a  larger  geographic  area,  and 

8  expanding  the  requirement  to  examine  and  repair  ineffective  road  closures  on  blocked  lands  to  all 

9  recovery'  zone  lands.  New  commitments  include  a  prohibition  of  any  new  grazing  licenses  and  a 

1 0  prohibition  on  motorized  management  activities  in  denning  habitat. 

1 1  Program-wide  and  NROH  commitments  would  also  apply  within  the  recovery  zones. 

12  Stillwater  Block  Commitments 

1 3  These  commitments  would  apply  to  the  Stillwater  Block  within  the  HCP  project  area. 

1 4  Under  Alternative  2,  DNRC  would  provide  bears  with  relatively  quiet  areas  free  from  commercial 

1 5  activity  after  a  period  of  active  management  (the  same  management/rest  approach  implemented 

1 6  under  the  Swan  Agreement). 

1 7  A  50-year  transportation  management  plan  would  also  be  adopted  for  the  Stillwater  Block.  The 

1 8  plan  identifies  the  locations  and  miles  of  road  that  would  be  constructed  in  the  Stillwater  Block  and 

19  identifies  how  each  road  would  be  used  (i.e.,  restricted,  open  seasonally,  administrative  use  only, 

20  etc.).  The  transportation  plan  and  associated  road  restrictions  in  important  habitats  during  important 

2 1  seasons  would  also  serve  to  provide  quiet  areas  for  bears. 

22  The  commitments  also  establish  Class  A  and  Class  B  lands  within  the  Stillwater  Block,  where  the 

23  application  of  forest  harvest  and  road  activity  commitments  would  differ.  On  Class  A  lands,  no  new 

24  permanent  roads  would  be  constructed  and  the  management/rest  approach  would  be  applied. 

25  Salvage  activities  would  be  permitted,  but  only  when  accompanied  by  a  mitigation  plan.  On  Class 

26  B  lands,  new  permanent  and  temporary  road  construction  would  be  restricted,  and  spring  habitat 

27  restrictions  would  be  applied.  Gravel  pits  would  be  allowed,  but  would  have  limitations  based  on 

28  distance  to  road,  season,  whether  on  Class  A  or  B  land,  and  whether  in  an  active  or  rested  subzone. 

29  Program-wide,  NROH,  and  recovery  zone  commitments  would  also  apply  in  the  Stillwater  Block. 

30  Swan  River  State  Forest  Commitments 

3 1  On  the  Swan  River  State  Forest,  DNRC  would  continue  to  comply  with  measures  contained  in  the 

32  Swan  Agreement.  Should  the  Swan  Agreement  be  terminated  during  the  Permit  term,  DNRC 

33  would  implement  the  commitments  of  the  proposed  HCP,  which  includes  establishing  subzones  and 

34  allowing  4  years  of  management  followed  by  8  years  of  rest  to  provide  relatively  quiet  areas  free 

35  from  commercial  activity  for  grizzly  bears.  Salvage  activities  would  be  permitted,  but  only  when 

36  accompanied  by  a  mitigation  plan.  DNRC  would  also  adopt  a  50-year  transportation  management 

37  plan  within  the  Swan  River  State  Forest.  This  plan  identifies  the  locations  and  miles  of  road  for  the 

38  50  years,  limits  new  and  temporary  road  construction,  requires  DNRC  to  restrict  public  and  its  own 
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1  activities  on  certain  roads,  and  requires  the  installation  of  bear  presence  signs  on  main  open  roads. 

2  The  transportation  plan  and  associated  road  restrictions  in  important  habitats  during  important 

3  seasons  would  also  provide  quiet  areas  for  bears  within  the  Swan  River  State  Forest.  Gravel  pits 

4  would  be  allowed,  but  would  be  restricted  by  distance  to  road,  season,  and  whether  in  an  active  or 

5  resting  subzone. 

6  Program-wide,  NROH,  and  recovery  zone  commitments  would  also  apply  in  the  Swan  River  State 

7  Forest. 

8  Commitments  for  Scattered  Parcels  in  Recovery  Zones 

9  These  commitments  would  apply  to  all  scattered  parcels  in  recovery  zones  within  the  HCP  project 

1 0  area.  Under  Alternative  2,  in  addition  to  the  existing  ARMs  commitments,  DNRC  would 

1 1  implement  a  management/rest  program  on  these  lands  to  provide  relatively  quiet  areas  free  from 

12  commercial  activity  for  grizzly  bears  (8  years  of  rest  would  follow  4  years  of  management). 

13  Salvage  activities  would  be  permitted,  but  may  be  conducted  only  once  during  a  rest  period  and 

1 4  only  when  accompanied  by  a  mitigation  plan.  Additionally,  DNRC  would  not  exceed  baseline  open 

15  road  amounts  across  all  parcels  (versus  on  parcels  where  road  densities  exceed  1  mi/mi"  under  the 

1 6  existing  program).  Lastly,  DNRC  would  increase  spring  management  restrictions  and  inspect  road 

1 7  closures  annually.  Gravel  pits  would  be  allowed  on  a  rested  parcel  but  restricted  by  minimizing 

1 8  their  distance  from  an  open  road  and  minimizing  DNRC  activities  on  other  gravel  pits  within  the 

1 9  affected  administrative  unit. 

20  Program-wide,  NROH,  and  recovery  zone  commitments  would  also  apply  to  scattered  parcels  in  the 

21  recovery  zone. 

22  Cabinet-Yaak  Ecosystem  Commitments 

23  These  commitments  would  apply  to  the  HCP  project  area  within  the  CYE  as  described  below. 

24  Due  to  low  population  levels  of  grizzly  bears  within  the  CYE,  DNRC  would  enhance  a  subset  of  the 

25  commitments  for  scattered  parcels  in  recovery  zones  including  a  commitment  to  analyze  road 

26  systems  and  expedite  closures  (GB-CY4);  apply  more  restrictions  for  management  in  the  spring 

27  period  (GB-CY3);  and  require  USFWS  approval  of  mitigation  plans  for  salvage  projects  (GB-CY2). 

28  Commercial  forest  management  activities  (including  salvage  harvest)  would  be  allowed  after  spring 

29  period,  but  limited  to  an  annual  maximum  number  of  operating  days  per  administrative  unit  (GB- 

30  CYl).  Commitments  GB-CYl,  2,  and  3  would  also  apply  in  NROH  associated  with  the  CYE. 

31  Program- wide,  NROH,  and  recovery  zone  commitments,  as  well  as  commitments  for  scattered 

32  parcels  in  recovery  zones,  would  also  apply  in  the  CYE. 

33  IVIonitoring  and  Adaptive  Management 

34  Under  the  HCP,  monitoring  and  adaptive  management  is  a  formal  process  negotiated  at  the  time  the 

35  commitments  are  developed.  A  monitoring  and  adaptive  management  program  provides  assurances 

36  that  the  HCP  is  being  appropriately  and  effectively  implemented  and  is  a  critical  component  of  the 

37  HCP  commitments.  Monitoring  typically  includes  implementation  monitoring  and  effectiveness 

38  monitoring.  Implementation  monitoring  ensures  the  commitments  are  implemented  on  time  and  as 
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1  negotiated  and  largely  requires  tracking,  reporting,  and  e\aluating  whether  the  covered  activities  are 

2  performed  in  compliance  w  ith  the  HCP  commitments.  Effectiveness  monitoring  typically  involves 

3  evaluation  of  a  particular  conservation  commitment  or  a  suite  of  commitments  to  ensure  it  is  having 

4  the  desired  effect  on  the  target  species  or  resource.  Adaptive  management  is  a  process  whereby 

5  commimients  may  be  changed  based  on  results  obtained  from  effectiveness  monitoring  or  research. 

6  Monitoring  and  adaptive  management  for  Alternative  2  is  described  in  detail  in  HCP  Chapter  4, 

7  Monitoring  and  Adapti\e  Management  (EIS  Appendix  A)  and  includes  the  following  primary 

8  components  for  grizzly  bears. 

9  •     Monitor  road  closure  structures  annually  and,  when  needed,  repair  within  1  year. 

10  •     Monitor  and  track  the  status  of  active  management  and  rest  periods. 

11  •     Track  and  continually  update  the  transportation  plans  for  the  Stillwater  Block  and  Swan 

12  River  State  Forest. 

13  •     Report  by  project/parcel  pre-  and  post-harvest  open  road  densities  and  new  road 

14  construction  or  road  closures  on  scattered  parcels  in  recovery  zones. 

15  •     Use  the  HCP  implementation  checklist  to  ensure  HCP  commitments  are  implemented  at  the 

16  project  level. 

17  •     Use  adaptive  management  to  address  incidences  of  bear-human  conflicts  involving  DNRC 

18  owTiership,  employees,  or  contractors  and  their  employees. 

19  •     Use  adaptive  management  to  address  access  management  if  monitoring  finds  easements  are 

20  being  granted  without  sufficient  scrutiny  or  mitigation  measures. 

21  •     Use  adaptive  management  if  DNRC  is  not  adequately  minimizing  new  open  roads. 

22  •     Support  monitoring  and  research  efforts  for  grizzly  bears  in  the  future  as  fiinding  and 

23  budgets  allow.  This  includes  prioritizing  participation  in  the  evaluation  of  effectiveness  of 

24  the  Swan  River  State  Forest  and  Stillwater  Block  transportation  plans  in  mitigating  risks  to 

25  grizzly  bears. 

26  3.4.1.3      Alternative  3  -  Increased  Conservation  HCP 

27  Alternative  3  is  an  HCP  alternative  that  largely  builds  upon  the  conservation  commitments 

28  identified  for  Alternative  2.  Alternative  3  would  retain  the  tiered  commitments  across  the  expanded 

29  geographic  areas  for  grizzly  bears  identified  for  Alternative  2.  Alternative  3  would  apply  additional 

30  conservation  in  specific  areas,  including  department-wide  food  storage  and  sanitation  provisions, 

3 1  increased  spring  management  restrictions,  additional  post-denning  mitigation,  shorter  timefi^ames 

32  for  repair  of  ineffective  road  closures,  cooperation  with  adjacent  landowners  in  the  Swan  River 

33  State  Forest  in  the  instance  the  Swan  Agreement  is  terminated  during  the  Permit  term,  and  USFWS 

34  approval  of  mitigation  plans  for  salvage  projects.  Like  Alternative  1,  in  the  Stillwater  Block, 

35  Alternative  3  would  retain  the  secure  habitat  for  bears  (Stillwater  Core)  and  would  not  implement 

36  the  management'rest  scenario  described  for  Altemati\'e  2.  Alternative  3  would  limit  roads  similar  to 

37  Alternative  1  and  would  not  implement  the  transportation  management  plan  described  under 

38  Alternative  2. 
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1  Table  E3-1  in  Appendix  E,  EIS  Tables,  identifies  the  conservation  commitments  for  grizzly  bears 

2  that  would  apply  under  Altemative  3.  The  section  below  summarizes  the  differences  between  the 

3  Altemative  3  monitoring  and  adaptive  management  program  and  those  under  Altematives  1  and  2. 

4  Monitoring  and  Adaptive  Management 

5  Monitoring  and  adaptive  management  for  Altemative  3  would  generally  be  the  same  as  Altemative 

6  2  whenever  the  associated  conservation  measures  are  the  same  between  these  two  altematives. 

7  Under  Altemative  3,  road  closure  maintenance  commitments  in  the  recovery  zones  would  likely 

8  require  additional  reporting  to  the  USFWS  in  the  event  a  repair  could  not  be  completed  in  the 

9  season  the  problem  was  identified.  In  the  Stillwater  Block,  the  commitments  for  tracking  acres  of 

10  security  core  over  time  would  be  the  same  as  Altemative  1. 

1 1  3.4.1 .4      Alternative  4  -  Increased  Management  Flexibility  HCP 

12  Altemative  4  is  an  HCP  altemative  that  largely  incorporates  the  conservation  commitments 

1 3  developed  under  Altemative  2.  Alternative  4  would  retain  the  tiered  commitments  across  the 

14  expanded  geographic  areas  identified  for  Altemative  2.  Within  NROH,  DNRC  would  relax  some 

15  elements  of  the  spring  management  restrictions  proposed  under  Altemative  2  and,  on  scattered 

16  parcels  in  recovery  zones,  would  relax  the  timeline  for  inspecting  road  closures.  Like  Altemative  2, 

1 7  in  the  Stillwater  Block,  Altemative  4  would  provide  quiet  areas  for  bears  through  a 

1 8  management/rest  scenario  and  a  transportation  management  plan. 

19  Table  E3-1  in  Appendix  E,  EIS  Tables,  identifies  the  conservation  commitments  for  grizzly  bears 

20  that  would  apply  under  Alternative  4.  The  section  below  summarizes  the  differences  between  the 

21  Altemative  4  monitoring  and  adaptive  management  program  and  those  under  Altematives  1 ,  2,  and 

22  3. 

23  Monitoring  and  Adaptive  Management 

24  Monitoring  and  adaptive  management  for  Altemative  4  would  generally  be  the  same  as  Altemative 

25  2  whenever  the  associated  conservation  measures  are  the  same  between  the  two  altematives.  Under 

26  Altemative  4,  DNRC  would  not  be  required  to  track  and  report  the  number  of  days  used  for  site 

27  preparation,  road  maintenance,  and  bridge  replacement  activities  during  spring  in  spring  habitat. 

28  3.4.2   Canada  Lynx  Conservation  Strategy 

29  The  following  sections  summarize  conservation  commitments  and  monitoring  requirements  for 

30  Canada  lynx  for  all  altematives  considered  in  this  analysis.  Table  E3-2  in  Appendix  E,  EIS  Tables, 

3 1  provides  a  comparative  summary  of  Canada  lynx  conservation  commitments  for  all  altematives 

32  considered  in  this  EIS. 

33  3.4.2.1       Alternative  1  -  No-Action,  Commitments  in  the  Existing  Rules 

34  and  Regulations 

35  Under  the  existing  program,  commitments  for  Canada  lynx  are  included  in  state  mles  (ARMs).  The 

36  primary  conservation  commitments  for  lynx  are  described  under  ARM  36. 1 1 .435.  These  mles 

37  require  Ijmx  habitat  management  on  scattered  parcels  where  specific  habitat  elements  and  habitat 
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1  t^'pes  for  lynx  occur,  as  well  as  within  the  Stillwater  Block  and  Swan  River  State  Forest.  The 

2  conser\ation  commitments  for  these  areas  and  monitoring  requirements  are  summarized  below. 

3  Lynx  Habitat  Commitments 

4  Under  ARM  36. 1 1 .435  ( 1 )  through  (6)  and  (8),  on  scattered  parcels  and  blocked  lands  in  the 

5  NWLO,  SWLO,  CLO  and  Northeastern  Land  Office  (NELO),  DNRC  implements  conservation 

6  commitments  related  to  den  sites  and  foraging  habitat  for  lynx.  Den  site  measures  prohibit  salvage 

7  w  ithin  stands  that  are  necessary  to  meet  lynx  denning  habitat  requirements  and  require  DNRC  to 

8  maintain  a  minimum  of  5  acres  of  denning  habitat,  where  present,  on  parcels  containing  lynx 

9  habitat.  Foraging  habitat  measures  require  DNRC  to  delayed  pre-commercial  thinning  in  lynx 

1 0  habitat  in  young  foraging  habitat  stands  until  the  average  crop  tree  height  is  greater  than  or  equal  to 

11  15  feet,  and  to  retain  10  percent  of  the  lynx  habitat  acreage  in  mature  or  young  foraging  habitat. 

12  Additional  considerations  for  lynx  applied  at  the  project  level  include  habitat  connectivity  and 

1 3  proximity  of  the  project  to  foraging  and  denning  habitat.  CWD  abundance  requirements  are  met 

14  through  ARMS  36.11.411  and  414. 

15  Blocked  Lands  Commitments  for  Lynx 

1 6  As  described  in  ARM  36. 1 1 .435,  on  blocked  lands,  which  includes  the  Stillwater  Block  and  the 

1 7  Swan  River  State  Forest,  DNRC's  den  site  commitments  require  retention  of  denning  habitat  on 

18  approximately  5  percent  of  the  total  lynx  habitat  acreage  within  each  applicable  BMU  subunit  in 

19  patches  greater  than  or  equal  to  5  acres.  The  foraging  habitat  commitments  require  DNRC,  on  a 

20  BMU  subunit  basis,  to  maintain  10  percent  of  the  total  lynx  habitat  acreage  in  a  mixture  of  mature 

2 1  and  young  foraging  habitat,  where  appreciable  amounts  of  lynx  habitat  occur.  Salvage  is  allowed  in 

22  mature  foraging  stands,  provided  that  understory  sapling  densities  are  not  reduced  below 

23  moderately-stocked  condition  and  CWD  abundance  is  not  appreciably  altered. 

24  Monitoring  and  Adaptive  IVIanaqement 

25  There  are  currently  no  monitoring  requirements  specific  to  lynx  and  their  habitat.  DNRC  contract 

26  administrators  document  compliance  with  CWD  and  snag  retention  requirements  through  inspection 

27  reports.  If  DNRC  staff  identify  an  active  den  site,  they  develop  a  site-specific  plan  with 

28  minimization  and  mitigation  measures  and  monitoring  commitments. 

29  3.4.2.2      Alternative  2  -  Proposed  HCP 

30  Under  Alternative  2.  the  overall  biological  goal  of  the  lynx  conservation  strategy  is  to  support 

3 1  federal  Canada  lynx  conservation  efforts  by  managing  for  habitat  elements  important  for  lynx  and 

32  their  prey  that  contribute  to  the  landscape-scale  occurrence  of  lynx,  particularly  in  key  locations  for 

33  resident  populations.  The  goals  and  objectives  of  the  conservation  strategy  are  outlined  in  HCP 

34  Chapter  2,  Section  2. 1 .2,  Lynx  Conservation  Strategy  (Appendix  A,  HCP). 

35  Similar  to  the  grizzly  bear,  the  lynx  conservation  strategy  under  Alternative  2  has  a  tiered  approach, 

36  where  the  degree  of  conservation  commitments  varies  by  geographic  area,  and  is  based  on  existing 

37  lynx  range  and  habitat,  need  for  conservation,  and  land  ownership  patterns.  For  Alternative  2,  the 
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1  geographic  areas  for  specific  lynx  conservation  commitments  include  lynx  habitat  in  the  HCP 

2  project  area  and  designated  lynx  management  areas  (LMAs)  in  the  HCP  project  area. 

3  The  text  below  highlights  the  major  differences  between  the  conservation  commitments  and 

4  monitoring  and  adaptive  management  program  under  Alternative  2  versus  the  commitments  and 

5  monitoring  requirements  under  Altemative  1 .  Table  E3-2  in  Appendix  E,  EIS  Tables,  identifies  the 

6  conservation  commitments  for  lynx  that  would  apply  under  Altemative  2. 

7  Lynx  Habitat  Commitments 

8  There  are  six  main  differences  between  the  lynx  habitat  commitments  under  Altemative  2  versus 

9  Altemative  1.  Under  Altemative  2,  the  following  changes  in  commitments  would  occur: 

10  1 .    Commitment  LY-HB 1  requires  DNRC  to  establish  and  maintain  a  lynx  habitat  map  and 

1 1  then  apply  commitments  within  mapped  lynx  habitat. 

12  2.    Commitment  LY-HB2  requires  DNRC  to  provide  den  site  attributes  (natural  or  manmade 

13  piles  of  CWD)  in  mapped  lynx  habitat  versus  providing  5  percent  of  denning  habitat  within 

14  total  lynx  habitat  acreage  under  Altemative  1. 

15  3.    Commitment  LY-HB4  includes  a  formal  requirement  to  prohibit  motorized  forest 

16  management  and  prescribed  buming  within  0.25  mile  of  a  known  active  lynx  den  site  from 

17  May  1  through  July  15.  (Under  Altemative  1,  den  site  protection  is  considered  on  a  case-by- 

18  case  basis.) 

19  4.    Commitment  LY-HB5  requires  DNRC  to  retain  shade-tolerant  trees  in  pre-commercial 

20  thinning  units  and  retain  patches  of  advanced  regeneration  of  shade-tolerant  trees  as  a 

21  component  of  commercial  operations  in  winter  foraging  habitat  versus  delaying  thinning  in 

22  young  foraging  habitat  stands  and  retaining  1 0  percent  of  lynx  habitat  acreage  in  mature  or 

23  young  foraging  habitat  under  Altemative  1. 

24  5.    Commitment  LY-HB6  requires  DNRC  to  design  projects  to  maintain  a  connected  network 

25  of  suitable  habitat  versus  just  considering  habitat  connectivity  at  the  project  level. 

26  6.    Commitment  LY-HB7  requires  DNRC  to  maintain  at  least  65  percent  suitable  lynx  habitat 

27  at  the  land  office  scale  on  scattered  parcels  outside  LMAs  (described  below). 

28  Lynx  IVIanagement  Area  Commitments 

29  Altemative  2  establishes  six  LMAs  within  the  HCP  project  area:  Garnet,  Seeley,  Coal  Creek, 

30  Stillwater  East,  Stillwater  West,  and  Swan.  LMAs  were  established  on  lands  that  are  recognized  as 

3 1  currently  supporting  lynx  populations  or  are  likely  to  periodically  provide  habitat  for  dispersing 

32  lynx  and  are  likely  to  remain  high-priority  areas  to  promote  lynx  conservation  in  the  fiiture.  Within 

33  the  LMAs,  all  commitments  applicable  to  lynx  habitat  in  the  HCP  project  area  described  above 

34  would  apply.  Within  the  LMAs,  DNRC  would  commit  to  a  65  percent  suitable  habitat/35  percent 

35  temporary  non-suitable  habitat  ratio,  which  is  based  on  natural  disturbance  regimes  DNRC  attempts 

36  to  emulate  on  the  landscape  as  well  as  the  Lynx  Consen'ation  Assessment  and Su-ategy-  (LCAS) 

37  (Ruediger  et  al.  2000)  that  is  required  of  federal  agencies.  Additionally,  no  more  than  15  percent  of 

Chapters  3-12  Montana  DNRC 

Alternatives  Draft  EIS 


1  the  total  1\TL\  habitat  acres  would  be  converted  to  temporary  non-suitable  lynx  habitat  per  decade, 

2  and  at  least  20  percent  of  the  total  potential  lynx  habitat  would  be  maintained  as  foraging  habitat. 

3  Monitoring  and  Adaptive  Management 

4  As  described  for  grizzly  bears,  the  HCP  requires  the  development  of  a  monitoring  and  adaptive 

5  management  program  to  accompany  the  conservation  commitments.  The  monitoring  and  adaptive 
b  management  program  for  Altemative  2  is  described  in  detail  in  HCP  Chapter  4,  Monitoring  and 

7  Adaptive  Management  (Appendix  A,  HCP).  The  primary  implementation  monitoring  commitments 

8  are 

9  •     Revise  and  update  DNRC's  lynx  habitat  map  and  determine  acres  and  percentages  of  lynx 

1 0  habitat  (by  category). 

1 1  •     Report  acres  and  percentages  of  required  habitats  for  LMAs  and  scattered  parcels  with 

12  suitable  habitat  ratios. 

1 3  •     Monitor  lynx  den  sites  where  mitigations  have  been  applied. 

1 4  •     Identify  the  number  and  acreages  of  lynx  den  site  retention  areas  associated  with  blowdown 

1 5  salvage  events. 

1 6  •     Implement  effectiveness  monitoring  relative  to  the  DNRC  SLI  database  to  assess  its 

1 7  accuracy  and  ability  to  produce  meaningful  and  reliable  lynx  habitat  maps. 

18  3.4.2.3      Alternative  3  -  Increased  Conservation  HCP 

19  Altemative  3  is  an  HCP  altemati\'e  that  builds  upon  the  conser\'ation  commitments  identified  for 

20  Altemative  2  by  applying  increased  conservation  in  a  few  specific  areas,  including  den  site 

2 1  attributes  and  protection,  habitat  comiectivity  in  lynx  habitat,  and  habitat  suitability  ratios  inside  and 

22  outside  LMAs. 

23  Table  E3-2  in  Appendix  E,  HIS  Tables,  identifies  the  conser\'ation  commitments  for  lynx  that  would 

24  apply  under  Altemative  3.  The  section  below  highlights  the  major  differences  between  the 

25  monitoring  and  adaptive  management  program  under  Altemati\'e  3  versus  the  monitoring  and 

26  adaptive  management  programs  under  Alternatives  1  and  2. 

27  Monitoring  and  Adaptive  Management 

28  Monitoring  and  adaptive  management  for  Altemative  3  would  generally  be  the  same  as  Altemative 

29  2  with  slightly  more  reporting  required  for  den  site  attributes  and  habitat  connectnity.  Otherwise, 

30  the  monitoring  and  adaptive  management  commitments  would  be  the  same  as  required  under 

3 1  Altemative  2. 

32  3.4.2.4      Alternative  4  -  Increased  Management  Flexibility  HCP 

33  Altemative  4  is  an  HCP  altemative  that  largely  incorporates  all  of  the  Altemative  2  commitments 

34  while  providing  increased  management  flexibility  relative  to  a  few  specific  commitments  including 

35  den  site  attributes  in  lynx  habitat  and  habitat  suitability  inside  and  outside  LMAs. 
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1  Table  E3-2  in  Appendix  E  EIS  Tables,  identifies  the  conservation  commitments  for  lynx  that  would 

2  apply  under  Alternative  4. 

3  The  section  below  highlights  the  major  differences  between  the  monitoring  and  adaptive 

4  management  program  under  Alternative  4  versus  the  monitoring  and  adaptive  management 

5  programs  under  Alternatives  1,  2  and  3. 

6  Monitoring  and  Adaptive  Management 

7  Under  Alternative  4,  monitoring  and  adaptive  management  could  require  slightly  less  tracking 

8  relative  to  blowdown  salvage  units  and  slightly  more  reporting  related  to  thinning  projects  where  at 

9  least  10  percent  of  the  acres  available  for  thinning  must  be  left  in  an  unthinned  condition. 

1 0  Otherwise,  the  monitoring  and  adaptive  management  commitments  would  be  the  same  as  required 

1 1  under  Alternative  2. 

12  3.4.3  Aquatic  Species  Conservation  Strategies 

13  The  following  sections  provide  a  summary  of  the  conservation  commitments  and  monitoring 

14  requirements  for  aquatic  species  under  the  no-action  and  action  alternatives.  Table  E3-3  in 

15  Appendix  E,  EIS  Tables,  provides  a  comparative  summary  of  conservation  commitments  for 

16  aquatic  species  for  all  alternatives  analyzed  in  detail  in  this  EIS. 

17  3.4.3.1       Alternative  1  -  No-Action,  Commitments  in  the  Existing  Rules 

18  and  Regulations 

19  Under  its  existing  program,  DNRC's  commitments  for  aquatic  species  are  included  in  a  variety  of 

20  state  rules  (ARMs),  state  laws  (MCA),  and  guidelines  (e.g.,  Montana  Forestry  BMPs). 

21  Additionally,  through  these  regulations,  specifically  ARM  36. 1 1 .427(2)(a),  DNRC  is  required  to 

22  minimize  impacts  to  fish  populations  and  habitat  by  making  reasonable  efforts,  in  DNRC's  sole 

23  discretion,  to  cooperate  in  the  implementation  of  conservation  strategies  developed  by  the  state  of 

24  Montana  (Bull  Trout  Restoration  Plan,  MBTRT  2000)  and  the  USFWS  {Bull  Trout  Draft  Recovery 

25  Plan,  USFWS  2002a)  for  restoration  and  recovery  of  bull  trout  populations.    DNRC  also  fulfills  its 

26  commitments  as  a  signatory  to  the  Montana  Westslope  Cutthroat  Trout  Conservation  Agreement 

27  and  Memorandum  of  Understanding  (MFWP  2007). 

28  For  the  sake  of  comparison  to  the  action  alternatives,  the  existing  commitments  are  grouped  by  the 

29  five  components  of  aquaric  habitat  addressed  in  the  action  alternatives:  (1)  riparian  timber  harvest, 

30  (2)  sediment  delivery  reducdon,  (3)  fish  connectivity,  (4)  grazing,  and  (5)  cumulative  watershed 

31  effects  (CWEs).  The  sections  below  describe  the  commitments  and  monitoring  and  adapfive 

32  management  program  implemented  by  DNRC  under  its  current  program. 

33  Riparian  Timber  Harvest  Commitments 

34  Under  its  exisfing  program,  DNRC's  riparian  harvest  is  regulated  by  the  Montana  Streamside 

35  Management  Zone  (SMZ)  Law  (SMZ  Law)  contained  in  MCA  77-5-30 1  through  307  and  ARMs 

36  36.1 1.302  through  313.  The  SMZ  Law  designates  Class  1,2,  and  3  streams,  lakes,  and  other  bodies 

37  of  water  (see  Chapter  9,  Glossary,  for  definitions).  The  law  establishes  stream  protection 
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1  boundaries  based  on  the  stream  classification  and  includes  a  series  of  prescriptions  for  timber 

2  harvest  within  those  boundaries  (Table  E3-3  in  Appendix  E.  EIS  Tables). 

3  In  addition  to  the  SMZ  Law,  ARMs  36. 1 1 .427(2)(i)  and  36. 1 1 .427(3)  require  DNRC  to  design 

4  forest  management  actixities  to  protect  and  maintain  bull  trout,  westslope  cutthroat  trout,  and  all 

5  other  sensitive  fish  and  aquatic  species  by  implementing  conservation  strategies  pursuant  to  the 

6  Restoration  Plan  for  Bull  Trout  in  the  Clark  Fork  Basin  and  Kootenai  River  Basin  (M  BTRT  2000). 

7  Sediment  Delivery  Reduction  Commitments 

8  The  existing  program  for  sediment  delivery  reduction  incorporates  various  formal  operational 

9  requirements  contained  in  the  Montana  Forestry  BMPs  (DNRC  2004a),  SMZ  Law,  and  Forest 

1 0  Management  ARMs  (36.11 .42 1  through  427).  The  primary  objective  under  these  regulations  is  to 

1 1  reduce  sediment  from  roads,  timber  harvest  areas,  and  gravel  operations.  Reductions  are  achieved 

12  by  minimizing  roads;  addressing  sediment  sources  on  existing  roads;  reducing  the  potential  for 

1 3  sediment  delivery  fi-om  new  road  construction,  reconstruction,  maintenance,  and  use;  and  reducing 

14  the  potential  for  sediment  delivery  from  timber  har\'est  activities  and  gravel  operations.  The  key 

1 5  elements  of  these  commitments  are  summarized  below. 

16  Minimizing  Roads 

1 7  DNRC's  approach  to  minimizing  roads  is  best  described  in  ARM  36. 1 1 .42 1 .  Various  subsections 

1 8  within  this  ARM  require  DNRC  to 

19  •     Minimize  the  amount  of  roads  constructed  for  forest  management  activities  by  limiting 

20  roads  to  those  necessary  to  meet  near-  and  long-term  forest  management  needs 

21  •     Conduct  comprehensive  road  management  planning  and,  where  feasible,  plan  road  systems 

22  cooperatively  with  adjacent  landowners 

23  •     Consider  yarding  systems  that  minimize  roads. 

24  Additionally,  the  SMZ  Law  prohibits  road  construction  within  SMZs  except  when  necessary  to 

25  cross  a  stream. 

26  Existing  Roads 

27  Under  the  existing  rules  (ARM  36. 1 1 .42 1),  DNRC  closes  or  abandons  roads  that  are  non-essential 

28  to  near-term  future  management  plans,  or  where  unrestricted  access  would  cause  excessive  resource 

29  damage.  DNRC  is  also  required  to  complete  road  inventories  and  assessments  during  timber  sale 

30  planning,  design,  and  environmental  assessment,  and  assess  and  prioritize  road  maintenance  needs 

3 1  by  inspecting  the  condition  of  both  open  and  closed  roads  every  5  years.  (Currently  on  scattered 

32  parcels,  the  inspection  interval  is  somewhat  longer  than  every  5  years.)  Roads  are  brought  up  to 

33  BMP  standards  on  a  project-by-project  basis  where  feasible  and  when  funding  is  available. 

34  New  Road  Construction,  Reconstruction,  Maintenance,  Use 

35  To  reduce  sediment  delivery,  DNRC  avoids  construction  of  roads  in  an  SMZ  except  when 

36  necessary  to  cross  a  stream  and  minimizes  the  number  of  stream  crossings  necessary  for  project 

37  objectives.  In  addition,  DNRC  implements  BMPs  to  reduce  sediment  delivery  from  new  roads  or 

38  during  reconstruction,  maintenance,  and  use.  DNRC  implements  actions  (BMPs,  mitigation 
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1  measures),  typically  at  the  project  level,  aimed  at  reducing  or  eliminating  identified  or  potential 

2  sources  of  sediment  from  new  and  existing  roads. 

3  Timber  Harvest,  Site  Preparation,  Slash  Treatments 

4  To  reduce  sediment  delivery  from  timber  harvest  activities,  DNRC  implements  the  riparian  harvest 

5  commitments  described  above.  Additionally,  DNRC  prohibits  road  construction  in  an  SMZ  unless 

6  necessary  to  cross  a  stream  or  wetland;  operation  of  wheeled  or  tracked  equipment  within  an  SMZ 

7  except  on  established  roads,  with  some  exceptions;  and  broadcast  burning  in  an  SMZ  without  a  site- 

8  specific  alternative  practice. 

9  DNRC  establishes  an  RMZ  when  forest  management  activities  are  conducted  on  sites  adjacent  to 

10  streams  determined  to  have  high  erosion  risk.  Within  the  RMZ,  ground-based  equipment  operations 

1 1  are  prohibited  on  sites  with  slopes  greater  than  35  percent  and  restricted  on  slopes  less  than 

12  35  percent  to  those  operations  and  conditions  that  do  not  cause  excessive  compaction  or 

1 3  displacement  of  the  soil.  DNRC  also  establishes  wetland  management  zones  (WMZs)  when  forest 

14  management  activities  are  conducted  within  or  adjacent  to  wetlands  located  within  an  SMZ 

15  (minimum  50  feet),  and  limits  equipment  operations  to  low-impact  harvest  systems  and  operations 

16  that  do  not  cause  excessive  compaction,  displacement,  or  erosion  of  the  soil.  DNRC  also  selects 

1 7  logging  systems  to  minimize  erosion  within  WMZs. 

18  Gravel  Operations 

1 9  To  reduce  the  risk  of  sediment  delivery  to  sfreams  from  gravel  operations,  DNRC  adheres  to  ARM 

20  36. 1 1 .42 1  for  road  management  and  applies  Montana  Forestry  BMPs,  which  require  the 

21  minimization  of  sediment  production  from  borrow  pits  and  gravel  sources  through  proper  location, 

22  development,  and  reclamation.  DNRC  also  adheres  to  Opencut  Mining  Permit  requirements 

23  administered  by  Montana  Department  of  Environmental  Quality  (MDEQ)  for  large  gravel  pits 

24  (greater  than  10,000  cubic  yards  of  material  to  be  excavated). 

25  Fish  Connectivity  Commitments 

26  DNRC's  management  direction  for  bull  trout,  westslope  cutthroat  trout,  and  Columbia  redband  trout 

27  connectivity  is  derived  from  seven  primary  sources: 

28  1.    ARMS -36. 11. 422,  36. 11. 427,  36. 11. 428,  36. 11. 436 

29  2.    Montana  Forestry  BMPs  -  V. A.(2),  V.C.(2),  V.C.(3),  V.D.(  1 ) 

30  3.    Montana  Stream  Protection  Act  -  MCA  87-5-501  to  87-5-509  (including  MFWP 

31  administration  of  the  124  permit  process  and  draft  internal  stream  permitting  policies) 

32  4.    Restoration  Plan  for  Bull  Trout  in  the  Clark  Fork  River  Basin  and  Kootenai  River  Basin, 

33  Montana  (MBTRT  2000) 

34  5.    Memorandum  of  Understanding  and  Conservation  Agreement  for  Westslope  Cutthroat 

35  Trout  and  Yellowstone  Cutthroat  Trout  in  Montana  (MFWP  2007) 

36  6.    Bull  Trout  Draft  Recovery  Plan  (USFWS  2002a) 

37  7.    Existing  institutional  practices. 
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1  These  regulations,  policies,  and  agreements  are  directly  or  indirectly  applicable  to  fish  connectivity, 

2  but  there  are  no  clear  or  detailed  sets  of  standards  for  providing  connectivity  for  bull  trout, 

3  westslope  cutthroat  trout,  and  Columbia  redband  trout.  The  existing  standard  basically  ensures  fish 

4  connectivity  for  all  species  and  life  stages.  The  following  commitments  are  most  applicable  to  fish 

5  connectivity: 

6  •     Incorporate  BMPs  into  project  design  and  implementation  of  all  forest  management 

7  activifies,  including  stream  crossings  (ARM  36. 1 1 .422(2)). 

8  •     When  installing  new  stream  crossing  structures  on  fish-bearing  streams,  provide  for  fish 

9  passage  as  specified  in  MCA  87-5-501  and  the  Montana  Stream  Protection  Act 

10  (124  permits)  (ARM  36.1 1.427(4)). 

11  •     Design  stream  crossings  for  adequate  passage  offish  (if  present)  with  minimum  impact  on 

1 2  water  quality  (Montana  Forestry  BMPs  -  V.C.(2)). 

13  In  addition  to  commitments  for  fish  crossing  installations,  DNRC  currently  inventories  and  analyzes 

14  all  road-stream  crossings  where  nafive  fisheries  connectivity  is  a  potential  issue.  This  program, 

1 5  referred  to  as  the  DNRC  Fish  Passage  Assessment  Project,  includes  inventory,  data  collection, 

1 6  database  compilafion,  and  development  of  a  planning  schedule  for  replacement  of  structures. 

17  Grazing  Commitments 

1 8  DNRC  currently  provides  grazing  licenses  for  livestock  grazing  on  classified  forest  trust  lands.  As 

1 9  described  in  ARM  36. 1 1 .444,  DNRC  is  required  to  inspect  licenses,  set  license  conditions,  and 

20  generally  manage  licenses  to  minimize  loss  of  riparian  and  streambank  vegetation  and  maintain 

2 1  channel  stability  and  channel  morphology  characterisfics. 

22  License  Inspections 

23  Grazing  licenses  usually  have  1 0-year  terms  and  are  inspected  midterm  and  prior  to  license  renewal. 

24  If  problems  are  identified  and  corrective  actions  prescribed,  DNRC  may  conduct  additional 

25  monitoring  to  ensure  that  the  problem  is  adequately  addressed. 

26  During  midterm  license  inspections,  the  following  resources  are  evaluated:  range  conditions,  levels 

27  of  riparian  forage  and  browse  utilization,  levels  of  streambank  disturbance,  and  overall  tract 

28  conditions,  emphasizing  any  problems  noted  on  the  last  inspecfion.  Although  not  required  by  the 

29  ARMs,  DNRC  typically  assesses  noxious  weeds  during  midterm  evaluations. 

30  During  license  renewal  inspections,  the  following  resources  are  evaluated:  range  conditions,  plant 

3 1  species  composifion,  levels  of  riparian  forage  and  browse  utilization,  levels  of  streambank 

32  disturbance,  presence  of  noxious  weeds,  erosion,  and  condidon  of  improvements  on  each  grazing 

33  license. 

34  Currently,  DNRC  staff  involved  in  grazing  license  administradon  and  grazing  licensees  receive 

35  informal  training. 
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1  License  Conditions 

2  By  setting  license  conditions,  DNRC  sets  stocking  rates  and  specifies  animal  unit  months  (AUMs), 

3  type  of  livestock,  and  grazing  period.  DNRC  may  require  stipulations  at  any  time  during  the  license 

4  term  and  often  establishes  stipulations  during  the  midterm  or  renewal  inspection  to  minimize 

5  riparian  vegetation  loss  and  structural  damage  to  streams. 

6  Streambank  and  Riparian  Vegetation  Protection 

7  The  ARMs  require  DNRC  to  design  grazing  plans  to  minimize  loss  of  riparian  streambank 

8  vegetation  and  to  reduce  structural  damage  to  stream  banks.  Therefore,  licenses  are  managed  to 

9  maintain  or  restore  both  herbaceous  and  woody  riparian  vegetation  to  a  healthy  and  vigorous 

10  condition,  facilitate  all  age  classes  of  riparian  community,  leave  sufficient  plant  biomass  and  residue 

1 1  for  adequate  filter  and  energy  dissipation  during  floodplain  function,  and  minimize  physical  damage 

12  to  stream  banks.  During  the  inspections,  existing  riparian  use  is  evaluated  and  conditions  to  be  met 

1 3  by  the  licensees  are  specified  in  the  grazing  plans. 

14  Grazing  Mitigation 

1 5  DNRC  offers  technical  or  financial  assistance,  as  necessary,  to  mitigate  or  rehabilitate  riparian 

1 6  impacts  or  other  problems;  however,  the  licensee  is  responsible  for  mitigating  the  problems. 

17  Cumulative  Watershed  Effects  Commitments 

1 8  CWE  are  those  collective  impacts  fi-om  past,  present,  and  fiiture  state  actions  specifically  affecting 

19  watershed  resource  features,  including  water  yield,  flow  regimes,  channel  stability,  and  in-stream 

20  and  upland  sedimentation  due  to  surface  erosion  and  mass  wasting.  There  are  three  existing  sets  of 

21  protective  measures  providing  DNRC  some  level  of  management  direction  for  assessing  and 

22  limiting  CWE  to  bull  trout,  westslope  cutthroat  trout,  and  Columbia  redband  trout  habitat. 

23  •     ARM  36.1 1.423.  Conduct  an  assessment  of  CWE  when  substantial  vegetation  removal  or 

24  ground  disturbance  is  anticipated  as  a  result  of  proposed  actions  on  forested  trust  lands. 

25  •     MEPA  (MCA  75-1-101  through  75-1-324).  Conduct  an  assessment  of  cumulative  effects 

26  as  part  of  a  review  of  potential  impacts  to  the  human  environment. 

27  •     Montana  Cumulative  Watershed  Effects  Cooperative  Memorandum  of  Understanding 

28  (DSL  et  al.  1993).  Complete  and  share  analyses  and  data  necessary  to  conduct  CWE 

29  assessments  with  other  cooperators. 

30  These  existing  protective  measures  are  indirectly  related  to  one  another,  and  each  provides  some 

3 1  level  of  guidance  in  assessing  potential  CWE  as  a  result  of  a  proposed  action.  However,  due  to 

32  generally  high  levels  of  environmental  variability  and  different  interpretations  of  environmental 

33  risk,  the  existing  measures  have  intentionally  not  identified  a  set  of  universal  numerical  standards  or 

34  thresholds  defining  levels  of  potential  impact.  Instead,  existing  standards  specify  general  criteria 

35  and  standards  to  determine  acceptable  levels  of  risk  on  a  project-level  and  watershed-level  basis. 

36  IVIonitoring  and  Adaptive  IVIanagement 

37  Monitoring  consists  of  a  strategy  to  assess  watershed  impacts  of  forest  management  activities  and 

38  the  effectiveness  of  mitigation  measures  (ARM  36. 1 1 .424).  This  strategy  includes  timber  sale 
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1  contract  inspections,  internal  and  statewide  BMP  audits  that  evaluate  and  document  the 

2  implementation  and  effectiveness  of  BMPs  applied  to  a  project,  ongoing  site-specific  monitoring  to 

3  quantitatively  determine  the  effectiveness  of  BMP  and  other  measures  for  reducing  erosion  and 

4  non-point  source  pollution,  assessments  offish  habitat,  evaluations  of  a  variety  of  harvest  methods 

5  on  different  soil  types,  and  inventory  and  analysis  of  existing  watershed  impacts  . 

6  Timber  sale  contract  inspections  are  completed  during  routine  contract  administration  to  determine 

7  levels  of  compliance  with  contract  specifications  and  requirements.  General  and  site-specific  BMP 

8  designs  and  other  mitigations  recommended  by  specialists  are  incorporated  into  timber  sale  EAs  and 

9  contracts.  These  include  standard  operating  requirements  and  restrictions,  special  operating 

1 0  requirements  and  restrictions,  BMPs,  and  site-specific  mitigation  measures.  BMP  audits  also 

1 1  evaluate  BMPs  that  address  stream  crossing  installations  and  fish  passage  concerns.  For  internal 

1 2  audits,  a  DNRC  water  resource  specialist  and/or  soil  scientist  reviews  most  DNRC  timber  sales  and 

1 3  timber  permits  involving  substantial  levels  of  timber  harvest  and  road  construction  or 

14  reconstruction.  Statewide  audits  are  completed  biannually  by  ID  teams  consisting  of  representatives 

1 5  from  various  forest  landowner  groups  throughout  Montana.  Both  types  of  BMP  audits  (internal  and 

1 6  statewide)  provide  an  important  feedback  mechanism  to  DNRC  regarding  the  implementation  and 

17  effectiveness  of  BMPs. 

18  Individual  monitoring  projects  are  also  designed  to  quantitatively  investigate  the  effects  of  DNRC 

19  forest  management  activities  on  specific  water,  habitat,  and  soil  parameters  and  evaluate  the 

20  effectiveness  of  BMPs  and  other  commonly  used  site-specific  mitigations.  Monitoring  designs, 

2 1  methods,  and  protocols  are  developed  on  a  project-by -project  basis  to  address  site-specific 

22  monitoring  objectives.  If  monitoring  indicates  that  properly  implemented  BMPs  are  not  achieving 

23  desired  standards,  BMPs  are  revised  and/or  the  standards  are  evaluated  for  appropriateness  and 

24  modified.  Through  this  adaptive  management  process,  BMPs  are  adjusted  for  future  sales  to 

25  improve  effectiveness. 

26  3.4.3.2      Alternative  2  -  Proposed  HCP 

27  Under  Alternative  2,  the  overall  biological  goal  of  the  aquatic  conservation  strategies  is  to  protect 

28  bull  trout,  westslope  cutthroat  trout,  and  Columbia  redband  trout  populations  and  their  habitat  and  to 

29  contribute  to  habitat  restoration,  as  appropriate.  The  goals  and  objectives  of  the  aquatic 

30  conservation  strategy  are  described  in  HCP  Chapter  2,  Section  2.2,  Aquatic  Conservation  Strategies 

31  (Appendix  A,  HCP). 

32  The  following  sections  describe  the  conservation  commitments  for  each  of  the  five  aquatic 

33  strategies  developed  under  Alternative  2:  ( 1 )  riparian  harvest,  (2)  sediment  delivery  reduction, 

34  (3)  fish  connectivity,  (4)  grazing,  and  (5)  CWEs.  The  monitoring  and  adaptive  management 

35  program  to  be  implemented  under  this  alternative  is  also  described  below.  Most  of  the  strategies 

36  described  below  would  implement  existing  ARMs,  as  well  as  additional  commitments  developed 

37  under  this  alternative.  The  MAPA  process  would  be  initiated  to  add  the  proposed  commitments 

38  incorporated  in  the  strategies  below  to  the  Forest  Management  ARMs.  Table  E3-3  in  Appendix  E, 

39  EIS  Tables,  provides  a  comparative  summary  of  the  conservation  commitments  for  this  and  the 

40  other  alternatives  analyzed  in  detail. 
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1  Riparian  Timber  Harvest  Commitments 

2  The  riparian  timber  harvest  commitments  proposed  under  Ahemative  2  address  the  riparian 

3  functions  of  large  woody  debris  (LWD)  recruitment,  stream  shading,  and  streambank  stabiHty  for 

4  streams  supporting  HCP  fish  species.  Under  this  alternative,  DNRC  would  establish  a  tiered  system 

5  under  which  additional  commitments  would  be  applied  when  HCP  fish  species  are  present  in  the 

6  affected  waterbody.  Under  Alternative  2,  Class  1  streams  and  lakes  supporting  HCP  fish  species 

7  would  be  distinguished  fi"om  Class  1  streams  and  lakes  supporting  non-HCP  fish  species.  The 

8  existing  rules  for  SMZs  and  RMZs  would  apply,  as  well  as  additional  commitments  for  Class  1 

9  streams  and  lakes  supporting  HCP  fish  species  under  the  Tier  1  RMZ  commitments.  These 

10  commitments  include  establishment  of  an  RMZ  boundary  equivalent  to  the  RMZ  boundary  required 

1 1  under  the  existing  rules  when  HCP  fish  species  are  present  and  implementation  of  a  25-foot 

12  no-harvest  buffer.  The  commitments  also  provide  for  an  expanded  RMZ  to  include  the  channel 

13  migration  zone  (CMZ)  when  the  CMZ  is  likely  to  influence  riparian  functions  potentially  affected 

14  by  timber  harvest. 

15  For  Class  1  streams  and  lakes  supporting  non-HCP  fish  species,  the  Tier  2  RMZ  commitments 

16  would  apply,  although  these  commitments  are  the  same  as  the  existing  rules  for  Class  1  streams  and 

1 7  lakes.  For  Class  2  and  3  streams,  the  Tier  3  RMZs  would  apply;  however,  these  commitments  are 

1 8  the  same  as  the  existing  rules  for  Class  2  and  3  streams  and  lakes. 

19  Sediment  Delivery  Reduction  Conservation  Commitments 

20  The  sediment  delivery  reduction  commitments  address  in-stream  sedimentafion  levels;  in-stream 

2 1  habitat  complexity;  and  stream  channel  stability,  form,  and  function.  Altemafive  2  largely 

22  incorporates  the  commitments  described  for  Altemative  1  and  expands  them  in  a  few  key  areas,  as 

23  discussed  below. 

24  Existing  Roads 

25  Altemafive  2  would  implement  the  existing  commitments,  plus  the  following  additional 

26  commitments  that  involve  classifying  road  segments  by  level  of  sediment  delivery  risk  and 

27  prioritizing  correcrive  actions. 

28  DNRC  would  complete  road  inventories  on  all  roads  for  which  DNRC  has  legal  access  and  sole 

29  ownership  or  cost-share  or  reciprocal  road  agreements  in  bull  trout  watersheds  within  1 0  years  of 

30  HCP  implementation  and  westslope  cutthroat  and  Columbia  redband  trout  watersheds  within 

3 1  20  years  of  HCP  implementation. 

32  Subsequently,  all  inventoried  road  segments  would  be  ranked  based  on  risk  of  sediment  delivery, 

33  and  site-specific  corrective  actions  for  high-  and  moderate-risk  segments  would  be  developed  and 

34  implemented  at  the  project  level  based  on  a  prioritized  schedule.  Corrective  actions  would  be 

35  limited  to  roads  for  which  DNRC  has  legal  access  and  sole  ownership.  On  shared  roads  where 

36  DNRC  does  not  have  legal  access  and  sole  ownership,  DNRC  would  work  with  other  cooperators  to 

37  address  high-risk  sediment  delivery  road  segments. 

38  Corrective  actions  for  all  high-risk  segments  in  HCP  project  area  watersheds  with  bull  trout  would 

39  be  completed  within  15  years  of  HCP  implementation  and  westslope  cutthroat  and  Columbia 
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1  redband  trout  watersheds  within  25  years  of  HCP  implementation.  Corrective  actions  for  moderate- 

2  risk  segments  in  HCP  project  area  watersheds  with  HCP  fish  species  would  be  completed  on  a 

3  project-by-project  basis. 

4  DNRC  would  also  incorporate  goals,  targets,  and  prescriptions  in  approved  total  maximum  daily 

5  loads  (TMDLs)  applicable  to  covered  forest  management  activities  when  DNRC  has  actively 

6  participated  in  the  TMDL's  development  and  the  TMDL  planning  area  is  within  a  watershed 

7  containing  HCP  project  area  parcels  supporting  HCP  fish  species.  DNRC  would  actively 

8  participate  in  TMDL  development  when  25  percent  or  more  of  the  TMDL  planning  area  consists  of 

9  HCP  project  area  parcels  in  watersheds  supporting  HCP  fish  species. 

10  New  Road  Construction,  Reconstruction,  Maintenance,  Use 

1 1  DNRC  would  implement  the  commitments  described  for  Alternative  1,  plus  the  following 

12  additional  commitments. 

13  A  DNRC  water  resource  specialist  would  be  required  to  review  road  management  activities 

14  associated  with  forest  management  operations  located  within  HCP  project  area  watersheds  with 

1 5  HCP  fish  species,  and  make  recommendations  for  reducing  risk  of  sediment  delivery.  DNRC 

16  would  include  appropriate  specifications  and  requirements  in  forest  management  contracts  and 

1 7  inspect  active  road  construction  and  maintenance  projects  weekly. 

1 8  DNRC  would  incorporate  goals,  targets,  and  prescripfions  in  approved  TMDLs  applicable  to 

19  covered  forest  management  activides  when  it  has  actively  participated  in  the  TMDL's  development 

20  and  the  TMDL  planning  area  is  within  a  watershed  containing  HCP  project  area  parcels  supporting 

21  HCP  fish  species. 

22  Timber  Harvest,  Site  Preparation,  Slash  Treatments 

23  DNRC  would  implement  the  commitments  described  under  Alternative  1,  plus  the  following 

24  additional  commitments. 

25  DNRC  would  restrict  equipment  use  and  associated  forest  management  activities  in  RMZs  (see  also 

26  Riparian  Timber  Harvest  Commitments,  above). 

27  A  DNRC  water  resource  specialist  would  be  required  to  review  all  proposed  timber  harvests  greater 

28  than  100  mbf  and  make  recommendations  for  reducing  risk  of  sediment  delivery,  with  some 

29  allowances.  Agreed-upon  specifications  and  requirements  would  be  included  in  timber  harvest 

30  contracts,  and  contract  inspections  would  be  completed  during  routine  contract  administration. 

3 1  DNRC  would  incorporate  goals,  targets,  and  prescriptions  in  approved  TMDLs  applicable  to 

32  covered  forest  management  activities  when  DNRC  has  actively  participated  in  the  TMDL's 

33  development  and  the  TMDL  planning  area  is  within  a  watershed  containing  HCP  project  area 

34  parcels  supporting  HCP  fish  species. 

35  Gravel  Operations 

36  In  addition  to  the  commitments  described  for  Alternative  1,  DNRC  would  implement  the  following 

37  commitments. 
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1  Site-specific  BMPs  and  other  mitigation  measures  would  be  designed  and  implemented  to  reduce 

2  the  risk  of  sediment  delivery  to  streams  affecting  HCP  fish  species  from  all  gravel  pits. 

3  A  DNRC  water  resource  specialist  would  be  required  to  recommend  what  will  be  integrated  into 

4  contract  specifications,  permits,  and  Plans  of  Operations  (as  required  under  ARM  17.24.217). 

5  DNRC  would  ensure  that  its  gravel  pits  comply  with  biennial  agreements  established  with  county 

6  weed  boards.  Noxious  weeds  would  be  managed  using  an  integrated  weed  management  approach, 

7  with  such  practices  including,  but  not  limited  to,  the  use  of  weed- free  equipment;  re-vegetation  of 

8  disturbed  areas  with  site-adapted  species,  including  native  species  as  available;  and  incorporation  of 

9  biological  control  measures  in  timber  sale  contracts  and  Plans  of  Operations  (as  required  under 

1 0  ARM  1 7.24.2 1 7).  Non-vegetated  areas  associated  with  large  gravel  pits  would  not  be  allowed  to 

1 1  exceed  40  acres. 

12  Development  of  gravel  pits  allowed  within  SMZs  would  be  prohibited.  If  borrows  occur  in  SMZs, 

13  a  DNRC  water  resource  specialist  would  be  required  to  develop  measures  to  minimize  risk  of 

1 4  sediment  delivery  and  integrate  these  into  contract  specifications  or  permits. 

1 5  Development  of  gravel  pits  within  RMZs  would  be  prohibited,  except  for  one  medium  non- 
16  reclaimed  pit  within  the  portion  of  RMZ  extending  beyond  the  SMZ  in  both  the  Stillwater  Block 

1 7  and  Swan  River  State  Forest. 

18  Fish  Connectivity  Conservation  Commitments 

19  The  focus  of  DNRC  s  fish  connectivity  commitments  under  Alternative  2  is  to  address  barriers  to 

20  fish  passage  from  road-stream  crossings  and  implement  appropriate  mitigation  measures  during 

2 1  structure  installations  or  modifications  on  HCP-fish-bearing  streams.  The  primary  commitment 

22  differences  from  Alternative  1  are  that  Alternative  2  establishes  a  preferred  means  for  providing 

23  connectivity  to  adult  and  juvenile  HCP  fish  species  (by  emulating  streambed  form  and  fiincfion  at 

24  stream  crossings)  and  requires  the  completion  of  the  Fish  Passage  Assessment  Project  initiated 

25  under  Alternative  1 ,  including  the  establishment  of  a  prioritization  process  for  replacing  or 

26  modifying  passage  barriers  as  well  as  a  timeline  for  completing  the  connecfivity  improvements. 

27  Grazing  Conservation  Commitments 

28  Alternative  2  would  implement  the  commitments  described  for  Alternative  1  but  would  enhance  the 

29  monitoring  and  adaptive  management  components  of  those  commitments.  The  specific  changes  in 

30  monitoring  are  described  below.  Alternative  2  follows  the  basic  grazing  monitoring  described 

3 1  under  Alternative  1 ,  with  the  following  key  additional  components  intended  to  more  quickly 

32  identify  and  address  grazing  problems: 

33  •     Develop  and  complete  formal  training  on  implementation  for  all  DNRC  staff  involved  in 

34  grazing  license  administration.  Provide  grazing  licensees  with  informal  training 

35  opportunifies  and  education  outreach  materials. 

36  •     During  licensing  inspections,  in  addifion  to  narrative  criteria,  use  numerical  criteria  in  a 

37  grazing  coarse-filter  approach  to  identify  potential  problem  areas.  Numerical  criteria  would 

38  include  riparian  forage  utilizafion,  riparian  browse  utilization,  and  streambank  disturbance. 
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1  •     Complete  field  verification  of  potential  problem  sites  within  1  year  of  receiving  the  results 

2  of  grazing  coarse-filter  evaluations.  Potential  problems  would  be  identified  when  grazing 

3  coarse-filter  results  indicate  levels  of  livestock  use  and/or  impacts  above  specified  numerical 

4  and  narrative  criteria.  DNRC  would  alert  licensees  to  any  potential  problems. 

5  •     Prioritize  sites  with  verified  problems  (assigning  higher  priority  to  those  affecting  HCP  fish 

6  species)  in  need  of  corrective  action.  Address  all  problems  within  1  year  and  highest 

7  priority  problem  sites  before  livestock  turnout  the  following  year. 

8  •     Develop  and  document  site-specific  correcdve  actions  for  addressing  verified  grazing 

9  problems. 

10  •     Complete  implementation  and  effecdveness  evaluafions  (within  1  year  of  development  and 

1 1  implementation  of  corrective  actions)  on  sites  where  corrective  acfions  are  implemented. 

12  •     Adjust  licenses  and  confinue  monitoring  to  facilitate  progress  until  improvements  are 

13  verified  to  be  effective  if  previous  improvements  or  changes  to  grazing  management  are 

14  determined  to  be  ineffective  at  correcting  problem  sites. 

15  Cumulative  Watershed  Effects  Conservation  Commitments 

1 6  As  with  the  grazing  strategy,  the  CWE  conservation  strategy  is  primarily  a  monitoring  and 

1 7  evaluation  strategy  that  follows  the  existing  ARMs.  Under  Alternative  2,  the  commitments  include 

1 8  a  formalized  method  of  analysis  for  CWE,  with  a  watershed  coarse-filter  methodology  consisting  of 

19  a  sequential  step  approach  based  on  cumulative  effects  potential.  A  process  for  developing  project- 

20  level  thresholds  based  on  streambank  stability,  beneficial  water  uses,  and  watershed  conditions  is 

21  included.  Thresholds  would  be  set  at  a  level  that  ensures  compliance  with  water  quality  standards 

22  and  protects  beneficial  uses,  including  HCP  species,  with  a  low  to  moderate  degree  of  risk.  When 

23  thresholds  are  exceeded,  mitigation  would  be  implemented  to  offset  effects. 

24  IVIonitoring  and  Adaptive  Management 

25  Monitoring  and  adapfive  management  for  Alternative  2  is  described  in  detail  in  HCP  Chapter  4, 

26  Monitoring  and  Adaptive  Management  (Appendix  A,  HCP).  Alternative  2  would  incorporate  the 

27  monitoring  and  adaptive  management  commitments  described  for  Alternative  1 ,  as  well  as 

28  additional  monitoring  to  complement  the  proposed  commitments.  For  the  riparian  dmber  harvest 

29  commitments,  Alternative  2  includes  monitoring  of  LWD  recruitment,  in-stream  shade  condidons, 

30  and  in-stream  temperature.  For  sediment  delivery  reduction  commitments,  Altemadve  2  would 

3 1  monitor  projects  through  BMP  audits  and  timber  sale  inspections.  BMPs  that  fail  to  provide 

32  adequate  protection  of  HCP  fish  species  would  be  revised  and  reported  to  the  USFWS.  For  fish 

33  connecdvity  commitments,  the  primary  monitoring  component  is  effectiveness  monitoring  of 

34  streams  for  which  road  crossing  improvements  have  been  completed.  Under  the  grazing 

35  commitments,  DNRC  would  monitor  and  document  the  effecdveness  of  correcdve  acdons.  Under 

36  the  CWE  commitments,  DNRC  would  document  midgation  measures  developed  for  projects  with 

37  moderate  or  high  risks  and  evaluate  the  effectiveness  of  the  program  every  5  years. 

38  3.4.3.3      Alternative  3  -  Increased  Conservation  HCP 

39  Altemative  3  is  an  HCP  alternative  that  largely  builds  upon  the  conservadon  commitments 

40  described  for  Altemadve  2.  Altemative  3  would  apply  additional  conservadon  measures  related  to 
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1  riparian  harvest,  grazing,  and  CWE.  For  the  sediment  dehvery  strategy  and  fish  connectivity 

2  strategy.  Alternative  3  requires  corrective  actions  to  be  completed  in  a  shorter  timeframe.  For  the 

3  CWE  strategy,  this  alternative  specifies  when  a  Level  3  analysis  is  required  and  requires  mitigation 

4  when  a  moderate  or  high  level  of  watershed  risk  is  identified. 

5  Table  E3-3  in  Appendix  E,  EIS  Tables,  identifies  the  conservadon  commitments  that  would  apply 

6  under  Alternative  3.  The  section  below  summarizes  the  differences  between  the  monitoring  and 

7  adaptive  management  program  for  Alternative  3  versus  the  programs  described  for  Altematives  1 

8  and  2. 

9  Monitoring  and  Adaptive  Management 

10  Under  Alternative  3,  monitoring  and  adaptive  management  would  largely  be  the  same  as  required 

1 1  under  Alternative  2.  Alternative  3  would  require  less  reporting  on  Tier  1  RMZ  harvest  because  no 

12  harvest  would  be  allowed.  However,  Alternative  3  would  require  reporting  and  approval  from  the 

13  USFWS  for  salvage  in  riparian  areas  and  more  fi-equent  reporting  on  grazing  monitoring  efforts. 

14  3.4.3.4      Alternative  4  -  Increased  Management  Flexibility  HCP 

1 5  Alternative  4  is  an  HCP  alternative  with  increased  management  flexibility  relative  to  Alternative  2. 

16  Alternative  4  would  implement  a  mix  of  conservation  commitments  fi^om  both  Altematives  1  and  2. 

17  The  primary  commitments  included  fi-om  Alternative  2  are  those  that  require  corrective  actions. 

18  However,  Alternative  4  would  relax  the  timefi^ames  required  for  completing  the  actions. 

19  Table  E3-3  in  Appendix  E,  EIS  Tables,  identifies  the  conservation  commitments  that  would  apply 

20  under  Alternative  4.  The  section  below  summarizes  the  differences  between  the  monitoring  and 

2 1  adaptive  management  program  for  Alternative  4  versus  the  programs  described  for  Altematives  1 , 

22  2,  and  3. 

23  Monitoring  and  Adaptive  Management 

24  Under  Altemative  4,  monitoring  and  adaptive  management  would  be  the  same  as  required  under 

25  Altemative  2. 

26  3.4.4  Transition  Lands  Strategy  and  Changed  Circumstances 

27  DNRC  manages  over  5.1  million  surface  acres  of  state  tmst  lands  to  maximize  long-term  revenue 

28  for  tmst  beneficiaries  while  promoting  healthy  and  diverse  forests.  To  accomplish  its  mission, 

29  DNRC  transitions  lands  into  and  out  of  tmst  lands  ownership  through  its  land  acquisition, 

30  development,  and  disposition  program.  It  also  responds  to  natural  events  and  administrative 

3 1  changes  that  affect  how  state  tmst  lands  are  managed. 

32  Over  time,  DNRC  considers  opportunities  to  sell,  purchase,  or  exchange  state  tmst  land  parcels  to 

33  diversify  land  holdings,  maximize  the  rate  of  return  to  the  tmsts,  improve  public  access  to  state  tmst 

34  lands,  and  consolidate  state  tmst  land  holdings  for  more  efficient  management.  Protecting  the  fiature 

35  revenue-generating  capacity  of  tmst  lands  includes  not  only  forest  management  activities,  but  other 

36  income-producing  activities,  such  as  grazing;  mineral,  oil  and  gas  exploration,  development,  and 

37  extraction;  recreation;  real  estate  uses;  and  other  fiature  uses  not  yet  identified. 
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1  Conditions  that  affect  HCP  species  in  the  project  area  may  change  during  the  term  of  the  plan.  The 

2  HCP  identifies  changed  circumstances  (as  defined  in  50  CFR  1 7.3)  that  can  reasonably  be 

3  anticipated  and  planned  for  by  DNRC  and  the  USFWS,  and  incorporates  measures  to  be 

4  implemented  if  such  circumstances  occur.  DNRC  and  the  USFWS  ha\'e  identified  fires,  insect  and 

5  disease  outbreaks,  wind  events,  slope  failures,  floods,  and  climate  change  as  the  natural  events  to  be 

6  addressed  as  changed  circumstances  in  the  HCP.  DNRC  and  the  USFWS  have  also  identified 

7  several  administrati\e  changes  as  changed  circumstances  for  the  HCP  -  changes  in  HCP  species 

8  listing  status  (new  listing  of  an  HCP  species,  new  listing  of  a  non-HCP  species,  or  de-listing  of  an 

9  HCP  species);  occupation  of  the  Bitterroot  Ecosystem  (BE)  by  grizzly  bears;  extinction  of  an  HCP 

10  species;  termination  of  the  Swan  Agreement;  and  changes  in  DNRC's  Forest  Management  ARMs. 

1 1  This  section  summarizes  differences  between  the  alternatives  regarding  DNRC's  process  for 

12  acquiring,  developing,  and  disposing  of  trust  lands  (transition  lands  strategy),  and  well  as  how  it 

13  would  respond  to  natural  events  and  changes  in  administrative  procedures  identified  as  changed 

14  circumstances. 

15  3.4.4.1       Alternative  1 

16  Transition  Lands  Strategy 

1 7  Montana  statutes  provide  for  the  sale,  purchase,  or  exchange  of  state  trust  lands.  Real  estate 

18  transactions  are  proposed  and  planned  on  a  case-by-case  basis,  with  terms  and  mitigations 

19  developed  at  the  project  level.  Transactions  comply  with  several  policies,  laws,  and  rules,  including 

20  MEPA,  the  DNRC  Real  Estate  Management  Programmatic  Plan:  Final  EIS  and  ROD  (DNRC 

2 1  2005a),  DNRC's  land  banking  rules,  and  other  applicable  state  and  county  laws. 

22  Issues  related  to  impacts  of  a  proposed  land  sale,  land  exchange,  or  development  on  grizzly  bears, 

23  lynx,  and/or  other  wildlife  species  are  evaluated  and  addressed  at  the  project  level.  The  amount  of 

24  trust  lands  that  could  potentially  be  developed  is  determined  by  direction  contained  in  the  Real 

25  Estate  Management  Programmatic  Plan,  by  the  land  banking  rules,  and  by  the  management 

26  discretion  of  the  Land  Board.  Regarding  federally  listed  species,  DNRC  or  any  subsequent  owners 

27  of  trust  lands  are  required  to  comply  with  Section  9  of  the  ESA,  which  prohibits  the  "taking"  of 

28  federally  listed  species. 

29  Changed  Circumstances 

30  To  address  these  changed  circumstances  under  the  current  forest  management  program,  DNRC 

3 1  complies  with  the  existing  Forest  Management  ARMs,  MCA,  MEPA,  and  other  applicable  state  and 

32  federal  policies,  laws,  and  rules. 

33  DNRC  regularly  responds  to  natural  disturbance  events  that  affect  forest  health  on  trust  lands  by 

34  scheduling  timber  harvests  to  capture  the  salvage  value  of  affected  trees.  Because  the  quality  of 

35  wood  in  dead  trees  deteriorates  quickly,  the  associated  environmental  review  processes  are  often 

36  conducted  under  compressed  timelines.  In  addition,  DNRC's  salvage  timber  program 

37  (MCA  77-5-207)  provides  for  the  timely  salvage  logging  of  dead  and  dying  timber  that  is  threatened 

38  by  insects,  disease,  fire,  or  windthrow.  This  mandate  requires  DNRC  to  move  forward  in  a  timely 

39  manner  after  an  e\ent  occurs;  therefore,  salvage  projects  are  often  processed  as  emergency 
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1  situations.  Blowdown  events  and  subsequent  forest  management  activities  are  often  small,  localized 

2  projects  that  typically  occur  as  small  salvage  sales  through  a  timber  permit. 

3  Regarding  climate  change,  while  potential  effects  are  known,  there  is  not  sufficient  site-specific 

4  information  to  plan  for  and  manage  the  effects  of  climate  change  at  this  time.  DNRC  staff  are 

5  participating  in  the  state's  climate  change  advisory  committee,  which  has  been  directed  to  examine 

6  state-level  greenhouse  gas  reduction  opportunities  in  all  sectors  in  Montana,  and  take  into 

7  consideration  opportunities  to  "save  money,  conserve  energy,  and  bolster  the  Montana  economy." 

8  Additionally,  DNRC  staff  are  discussing  the  ramifications  of  climate  change  on  the  management  of 

9  forested  trust  lands.  However,  no  policy  or  change  in  management  has  been  proposed  at  this  time. 

10  3.4.4.2      Alternative  2  -  Proposed  HCP 

1 1  As  part  of  its  proposed  HCP,  DNRC  has  included  processes  for  addressing  land  use  and  ownership 

12  changes  (transition  lands)  and  changed  circumstances  that  may  occur  during  the  Permit  term. 

13  Transition  Lands  Strategy 

14  HCP  Chapter  3,  Transition  Lands  Strategy  (Appendix  A,  HCP),  describes  DNRC's  proposed 

15  transition  lands  strategy  for  moving  lands  into  or  out  of  the  HCP  project  area  over  the  50-year 

16  Permit  term.  To  maintain  the  overall  integrity  of  the  conservation  levels  provided  under  the 

1 7  proposed  HCP,  the  transition  lands  strategy  would  provide  two  important  benefits:  ( 1 )  long-term 

1 8  biological  assurances  by  setting  limits  or  thresholds  on  the  amount  of  land  DNRC  can  remove  fi^om 

19  the  HCP  project  area  within  a  specified  time  period,  and  (2)  the  opportunity  and  framework  for 

20  interested  parties  to  extend  conservation  benefits  on  DNRC  lands  through  leases,  licenses,  or  other 

21  legal  instruments  pursuant  to  existing  state  laws. 

22  Limits  on  removal  of  lands  from  the  HCP  project  area  would  include  5  and  10  percent  net  loss  caps, 

23  depending  on  the  type  of  habitat  involved.  Over  the  50-year  Permit  term,  DNRC  would  cap  the 

24  removal  of  HCP  project  area  lands  in  the  NCDE  and  CYE  grizzly  bear  recovery  zones,  CYE  grizzly 

25  bear  NROH,  and  bull  trout  core  habitat  areas  (as  defined  in  MBTRT  2000)  to  5  percent  of  the 

26  baseline  of  original  HCP  project  area  lands  in  these  habitat  areas.  For  all  other  HCP  project  area 

27  lands,  DNRC  would  cap  the  removal  of  lands  to  10  percent  of  the  original  baseline  over  the  50-year 

28  Permit  term. 

29  If  HCP  project  area  lands  within  grizzly  bear  recovery  zones,  CYE  grizzly  bear  NROH,  or  bull  trout 

30  core  habitat  areas  are  proposed  for  removal  from  the  HCP  project  area,  DNRC  would  explore 

3 1  options  for  interested  parties  to  manage  the  lands  for  conservation  benefits.  In  such  cases,  a  federal, 

32  state,  or  non-federal  land  management  or  conservation  agency  or  enfity  would  have  60  days  upon 

33  notification  by  DNRC  to  respond  with  a  letter  of  intent  and  proposal  to  purchase  the  land  outright  or 

34  to  lease,  license,  or  explore  other  legal  instruments  for  conservation  purposes  pursuant  to  exisfing 

35  state  laws.  Upon  written  request  from  the  USFWS,  DNRC  would  also  have  the  option  of  applying 

36  deed  restrictions  with  enforceable  terms  or  other  binding  conservation  measures.  Potential  deed 

37  restrictions  may  include,  but  would  not  be  limited  to,  development  limitations  or  specifications, 

38  riparian  setbacks,  food  disposal  and  storage  requirements,  livestock  grazing  restrictions,  or  other 

39  conservation  measures. 
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1  The  transirion  lands  strategy  would  also  provide  a  mechanism  for  DNRC  to  add  lands  to  the  HCP 

2  project  area.  This  process  would  in\olve  obtaining  approval  from  the  USFWS  for  the  proposed 

3  addition.  To  facilitate  the  USFWS's  review  of  a  proposed  addition,  DNRC  would  provide  detailed 

4  information  regarding  baseline  conditions  of  the  proposed  lands,  a  description  of  relevant  HCP 

5  commitments  based  on  those  baseline  conditions,  as  well  as  a  plan  of  action  demonstrating  how 

6  DNRC  would  incorporate  the  relevant  HCP  commitments  into  its  management  of  the  proposed  lands. 

7  This  strategy  also  would  allow  for  the  continuation  of  DNRC's  land  acquisition,  development,  and 

8  disposition  program.  Lands  identified  for  addition  to  or  removal  from  the  HCP  project  area  would 

9  be  done  under  the  guidance  of  DNRC's  Real  Estate  Management  Programmatic  Plan,  the  HCP 

1 0  transition  lands  strategy,  and  in  coordination  with  the  FMB. 

1 1  DNRC  and  the  USFWS  would  hold  annual  update  meetings  to  facilitate  the  exchange  of 

12  information  related  to  proposed  and  completed  transactions  of  HCP  project  area  lands.  Additional 

1 3  meetings  may  be  convened  more  frequently  based  on  the  mutual  consent  of  both  parties.  Topics  of 

14  discussion  at  such  meetings  would  include  the  status  of  net  loss  thresholds,  along  with  the 

1 5  completed  or  known  proposed  transfers,  purchases,  sales,  developments,  leases,  and/or  exchanges 

1 6  that  occurred  over  the  past  year  and  those  expected  to  occur  during  the  upcoming  year.  DNRC 

1 7  would  also  notify  the  USFWS  of  proposed  or  completed  real  estate  transactions  involving  all  HCP 

1 8  project  area  lands,  including  those  discussed  at  the  annual  update  and  those  that  were  not  identified 

1 9  at  the  time  of  the  annual  update.  Closing  documents  would  be  made  available  to  the  USFWS  upon 

20  request. 

2 1  Real  estate  development  on  HCP  project  area  lands  would  not  be  a  covered  activity  in  the  proposed 

22  HCP,  which  means  a  Permit  would  not  be  requested  from  or  provided  by  the  USFWS  for  real  estate 

23  development  under  Alternative  2. 

24  Changed  Circumstances 

25  DNRC's  proposed  process  for  addressing  changed  circumstances  under  Alternative  2  is  discussed  in 

26  HCP  Chapter  6,  Changed  Circumstances  (Appendix  A,  HCP).  In  the  e\'ent  of  a  changed 

27  circumstance,  this  process  would  reduce  the  risk  that  an  HCP  commitment  would  not  be  met 

28  through  USFWS  oversight,  while  allowing  DNRC  to  continue  to  meet  its  fiduciary  and  trust 

29  responsibilities,  as  well  as  any  other  regulatory  requirements. 

30  Under  Alternative  2,  when  a  natural  disturbance  changed  circumstance  is  triggered,  DNRC  would 

3 1  incorporate  input  from  the  USFWS  through  early  involvement  during  site  visits  and  through  internal 

32  review  of  MEPA  documentation.  The  goal  would  be  to  foster  effective  interactions  between  the 

33  USFWS  and  DNRC  throughout  the  planning  process.  The  process  would  involve  DNRC  notifying 

34  the  USFWS  (or  vice  versa)  as  soon  as  it  has  determined  that  a  changed  circumstance  has  likely 

35  occurred,  conducting  site  visits  right  away  to  assess  site  conditions,  and  preparing  a  contingency 

36  plan  (mitigation  plan)  to  address  the  changed  circumstance.  HCP  Chapter  6,  Section  6.2,  Changed 

37  Circumstances  Due  to  Natural  Events  (Appendix  A,  HCP),  identifies  the  biological  concerns  related 

38  to  each  identified  natural  e\ent  and  the  HCP  species,  and  for  each  HCP  species,  defmes  the  changed 

39  circumstance  (trigger)  and  proposed  DNRC  response. 
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1  For  administrative  changed  circumstances,  the  process  under  Alternative  2  would  involve  DNRC 

2  notifying  the  USFWS  (or  vice  versa)  as  soon  as  it  has  determined  that  an  administrative  changed 

3  circumstance  has  occurred,  DNRC  and  the  USFWS  cooperatively  developing  a  course  of  action  to 

4  address  issues  raised  by  the  changed  circumstance.  HCP  Chapter  6,  Section  6.3,  Changed 

5  Circumstances  Due  to  Administrative  Changes  (Appendix  A,  HCP),  describes  the  proposed  DNRC 

6  response  for  each  identified  administrative  changed  circumstance. 

7  To  address  climate  change  under  Alternative  2,  new  research  and  guidance  materials  related  to  the 

8  future  management  of  state  forests  in  light  of  climate  changes  and  potential  effects  of  climate 

9  change  on  the  HCP  species  would  be  a  topic  of  discussion  as  necessary  between  DNRC  and  the 

1 0  USFWS  at  scheduled  annual  meetings.  Both  parties  would  work  together  to  develop  appropriate 

1 1  responses  to  new  research  or  guidance  materials  regarding  the  impacts  of  climate  change  on  forest 

12  management  and/or  the  HCP  species. 

13  3.4.4.3      Alternative  3  -  Increased  Conservation  HCP 

14  Under  Alternative  3,  DNRC's  procedures  for  moving  lands  into  and  out  of  the  HCP  project  area  and 

1 5  addressing  changed  circumstances  would  be  the  same  as  described  for  Alternative  2. 

16  3.4.4.4      Alternative  4  -  Increased  Management  Flexibility  HCP 

1 7  DNRC's  procedures  for  moving  lands  into  and  out  of  the  HCP  project  area  and  addressing  changed 

1 8  circumstances  under  Alternative  4  would  be  the  same  as  Alternatives  2  and  3. 

19  3.5   Alternatives  Considered  BUT  Eliminated  FROM 

20  Detailed  Analysis 

2 1  During  the  scoping  process  and  the  HCP  EIS  planning  and  development  process,  numerous 

22  alternatives  were  considered  and  discussed  between  DNRC  and  the  USFWS.  The  final  decision  on 

23  which  alternatives  would  be  evaluated  in  the  EIS  was  based  on  several  factors: 

24  •     Does  it  meet  the  project  purpose  and  need? 

25  •     Does  it  satisfy  the  alternatives  screening  criteria  (see  EIS  Chapter  3,  Section  3.3,  How  the 

26  Alternatives  Were  Selected  for  Detailed  Analysis)? 

27  •     Is  it  reasonable,  feasible,  and/or  viable  (40  CFR  1 502. 14)? 

28  Alternatives  considered  but  eliminated  from  detailed  analysis  included  those  varying  the  number  of 

29  species  covered,  geographic  area  of  coverage,  length  of  Permit  period,  and  approach  to  ESA 

30  compliance.  The  reasons  for  their  elimination  are  described  below. 

31  3.5.1   Alternatives  Varying  the  Number  of  Species  Covered 

32  3.5.1.1       Original  List  of  Forest-associated  Species 

33  Description:  This  ahemative  includes  all  the  forest-associated  species  DNRC  evaluated  when 

34  deciding  in  2003  which  species  to  carry  forward  in  the  Notice  of  Intent  (NOI)  to  prepare  an  EIS 

35  (68  Federal  Register  [FR]  81 :224 12-224 14,  April  28,  2003).  The  original  12  species  were  gray 
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1  wolf,  grizzly  bear,  bald  eagle,  Canada  lyax,  bull  trout,  wolverine,  fisher,  northern  goshawk,  black- 

2  backed  v\oodpecker.  pileated  woodpecker,  flammulated  owl,  and  westslope  cutthroat  trout.  TTie 

3  Columbia  redband  trout  was  not  originally  included  as  an  HCP  species,  but  was  added  later  when 

4  more  was  learned  of  its  distribution  on  forested  trust  lands. 

5  Rationale:  Including  all  of  these  sensitive  forest-associated  species  as  HCP  species  would  provide 

6  greater  long-term  assurances  to  DNRC  than  an  HCP  with  fewer  species.  However,  following  the 

7  scoping  process  and  dunng  the  HCP  EIS  planning  and  development  process,  DNRC  realized  the 

8  risk  of  incidental  take  for  these  other  species  was  low,  the  current  Forest  Management  ARMs 

9  protect  their  habitats  to  a  large  degree  (e.g.,  bald  eagle  nest  sites),  and  the  HCP  conservation 

1 0  strategies  for  the  HCP  species  would  likely  provide  additional  protection  for  these  forest-associated 

1 1  species.  Gi\en  these  realizations  and  the  length  of  time  and  DNRC  resources  required  to  address  all 

12  of  these  additional  species  in  the  HCP  EIS  documentation,  DNRC  concluded  this  alternative  should 

1 3  be  dropped  from  further  consideration. 

14  3.5.2  Alternatives  Varying  the  Geographic  Area  of  HCP  Coverage 

15  3.5.2.1       Original  NOI  HCP  Project  Area 

1 6  Description:  This  altemati\e  consists  of  a  larger  project  area  of  state  trust  lands.  The  NOI 

1 7  described  the  HCP  project  area  as  the  approximately  700,000  acres  of  blocked  and  scattered 

1 8  forested  trust  lands  covered  under  the  SFLMP.  Also  considered  were  300,000  acres  of  non-forested 

1 9  parcels  that  could  be  affected  by  access  associated  with  timber  management  activities  on  forested 

20  trust  lands. 


21 


Rationale:  DNRC  careftilly  evaluated  which  lands  should  be  included  in  the  HCP  based  on  the 
scope  of  activities  for  which  it  was  seeking  Permit  coverage,  the  occurrence  of  suitable  habitat  for 

23  the  HCP  species,  and  the  risk  of  take  or  adverse  impacts  on  the  HCP  species  for  the  given  area  of 

24  land  exaluated.  DNRC  recognized  that  the  risk  of  take  or  adverse  impacts  on  HCP  species  is  not 

25  equal  across  all  DNRC  ownership.  For  some  DNRC  lands,  the  risk  of  take  or  adverse  impacts  is 

26  very  low  or  non-existent.  Therefore,  including  a  larger  project  area  would  not  meet  the  purpose  and 

27  need  to  minimize  and  mitigate  take  to  the  maximum  extent  practicable  where  take  occurs. 

28  3.5.2.2      Smaller  HCP  Project  Area 

29  Description:  A  smaller  project  area  was  considered  for  the  HCP.  For  example,  DNRC  considered 

30  covering  specific  state  forests,  specific  areas  of  blocked  lands,  or  just  scattered  parcels. 

3 1  Rationale:  DNRC  carefully  evaluated  which  lands  should  be  included  in  the  HCP  based  on  the 

32  scope  of  acti\ities  for  Permit  coverage,  the  occurrence  of  suitable  habitat  for  the  HCP  species,  and 

33  the  risk  of  take  or  adverse  impacts  on  the  HCP  species  for  the  given  area  of  land  evaluated. 

34  Ultimately,  DNRC  concluded  that  seeking  HCP  coverage  on  a  smaller  area  of  its  lands  may  put 

35  DNRC  at  risk  for  take  of  a  listed  species  on  other  lands  where  similar  activities  occur,  which  would 

36  not  meet  the  purpose  and  need  for  pursuing  the  HCP. 
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1  3.5.3  Alternatives  Varying  the  Length  of  the  Permit  Term 

2  3.5.3.1       Shorter  Permit  Term 

3  Description:  This  alternative  is  the  same  as  Alternative  2  (Proposed  Action),  but  the  Permit  term 

4  would  be  shorter  than  50  years. 

5  Rationale:  Part  of  DNRC's  purpose  and  need  for  pursuing  the  HCP  is  to  gain  long-term  regulatory 

6  certainty.  This  is  particularly  important  for  DNRC,  which  must  generate  reliable  long-term 

7  revenues  through  forest  management,  an  endeavor  that  may  require  decades  or  more  to  see  a  return 

8  on  investment.  Therefore,  a  shorter  Permit  term  did  not  meet  DNRC's  purpose  and  need  for 

9  pursuing  the  HCP,  and  this  alternative  was  dropped  from  ftirther  consideration. 

10  3.5.3.2      Longer  Permit  Term 

1 1  Description:  This  altemative  is  the  same  as  Alternative  2  (Proposed  Action),  but  the  Permit  term 

1 2  would  be  longer  than  50  years. 

1 3  Rationale:  DNRC  would  have  a  longer  time  period  of  long-term  assurances  for  its  management. 

14  However,  given  changes  in  scientific  knowledge,  species  status,  and  the  uncertainty  in  the  long-term 

1 5  and  changing  conservation  needs  of  listed  species,  a  Permit  term  longer  than  50  years  appeared 

16  inappropriate.  Further,  forest  practices  and  methods,  as  well  as  management  strategies,  are  also 

1 7  changing  and  improving  over  time,  and  50  years  was  deemed  a  reasonable  planning  horizon  for 

1 8  implementation  of  the  HCP  as  well  as  the  required  monitoring  and  adaptive  management  program. 

19  Therefore,  the  longer  Permit  term  was  dropped  from  further  consideration. 

20  3.5.4  Alternatives  Providing  Alternate  Approaches  to  ESA  Compliance 

21  3.5.4.1       Section  4(d) 

22  Description:  This  altemative  consists  of  applying  ESA  Section  4(d)  rules  for  federally  threatened 

23  species,  which  would  be  developed  by  the  USFWS  for  listed  species.  The  USFWS  uses  the  ESA 

24  Section  4(d)  rulemaking  process  to  limit  and  define  the  extent  of  the  take  prohibition.  The  USFWS 

25  accomplishes  this  by  describing  specific  programs  that,  although  they  might  result  in  some  harm, 

26  are  found  to  contribute  to  the  conservation  of  the  affected  species.  The  Section  4(d)  rulemaking 

27  process  can  create  exemptions  to  the  extension  of  the  take  prohibition  to  specific  threatened  species 

28  if  the  USFWS  finds  that  existing  regulations  are  consistent  with  the  conservation  of  listed  fish  and 

29  wildlife  to  the  extent  that  additional  federal  protections  are  not  needed  to  conserve  the  species. 

30  Rationale:  Application  of  the  4(d)  rules  represents  an  alternate  process  for  complying  with  the 

3 1  ESA.  However,  this  altemative  does  not  meet  the  screening  criteria  for  several  reasons.  The  4(d) 

32  mlemaking  process  would  not  provide  DNRC  long-temi  assurances,  because  it  only  applies  to 

33  federally  listed  threatened  species  and  the  conservation  measures  could  be  changed  at  any  time, 

34  requiring  DNRC  to  potentially  continue  to  change  its  ARMs  as  the  4(d)  rules  change. 

35  Implementation  of  this  altemative  would  also  not  be  economically  feasible  for  DNRC  because  of 

36  the  uncertainty  of  when  and  if  the  USFWS  would  grant  a  4(d)  mlemaking  process  for  DNRC,  as 

37  well  as  the  potential  need  to  continually  revise  the  ARMs.  Therefore,  this  altemative  does  not  meet 

38  the  project  purpose  and  need  and  was  dropped  from  fiuther  consideration. 
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1  3.5.4.2      Compliance  through  Section  7  of  the  ESA 

2  Description:  This  alternative  would  consist  of  collaborative  conser\'ation  plans  and  agreements 

3  with  neighboring  federal  landowners,  and  potentially  with  pnvate  landowners,  in  the  DNRC 

4  planning  area.  As  an  example,  the  Swan  Agreement  was  implemented  through  this  process.  The 

5  alternative  would  require  federal  and  state  agencies  to  work  together  in  developing  multiple 

6  agreements  and  multiple  sets  of  conservation  measures  for  listed  species.  The  Interagency 

7  Cooperation  Regulations  (50  CFR  402)  provide  for  this  type  of  cooperation  as  an  alternative 

8  approach  under  Section  7  of  the  ESA. 

9  Rationale:  Section  7  represents  an  alternative  process  for  complying  with  the  ESA.  However,  this 

1 0  altematix  e  did  not  meet  the  screening  criteria  for  several  reasons.  First,  implementation  would  not 

1 1  be  economically  feasible  for  DNRC  due  to  the  administration  costs  of  negotiating  and  implementing 

12  multiple  agreements  with  the  federal  agencies.  Second,  it  would  not  provide  long-term  assurances 

13  because  Section  7  applies  only  to  listed  species,  and  thus  would  preclude  non-listed  HCP  species. 

14  Further,  the  Section  7  process  may  be  reinitiated  at  any  time  when  (among  other  things)  a  change  in 

1 5  a  species  status  occurs.  Lastly,  it  may  not  be  possible  for  the  multiple  agencies  to  come  to 

16  agreement  on  management  and  conservation  strategies,  as  the  federal  agencies  have  multiple-use 

1 7  resource  mandates,  while  the  state's  trust  lands  mission  is  primarily  focused  on  providing  trust 

1 8  revenues.  Because  this  alternative  would  not  provide  long-term  assurances,  would  not  cover  non- 

1 9  listed  species,  and  may  compromise  DNRC's  ability  to  generate  trust  revenues,  it  does  not  meet  the 

20  purpose  and  need  for  the  project  and  was  excluded  from  fUrther  consideration. 

21  3.5.4.3      Federal  Standards  HCP 

22  Description:  This  alternative  would  consist  of  an  HCP  where  federal  programs  and  federal 

23  recovery  standards  would  be  applied  to  HCP  project  area  lands.  Federal  programs  and  recovery 

24  standards  would  include  the  Inland  Native  Fish  Strategy  (INFISH)  (USFS  1995b),  USES  Forest 

25  Plans,  and  the  USFS  and  United  States  Bureau  of  Land  Management  (BLM)  lynx  conservation 

26  agreement,  among  others. 

27  Rationale:  This  alternative  would  represent  a  higher  level  of  conservation  and  less  management 

28  flexibility  than  the  proposed  HCP.  This  alternative  would  decrease  the  opportunity  for  timber 

29  harvest  and  would  result  in  a  revenue  loss;  therefore,  implementing  this  alternative  would  not  meet 

30  the  economical  feasibility  screening  criteria.  Further,  this  alternative  conflicts  with  DNRC's 

31  management  philosophy  to  emulate  natural  disturbances  to  achieve  DFCs.  DNRC  and  the  USFWS 

32  recognize  the  value  of  the  management  concepts  embraced  in  the  federal  standards  and  has  adopted 

33  many  of  these  management  concepts  in  the  HCP  conservation  strategies  with  a  slightly  greater  level 

34  of  flexibility  where  necessary  to  achieve  DNRC's  mission. 

35  3.6    Preferred  Alternative 

36  3.6.1    DNRC  Preferred  Alternative 

37  The  proposed  action  (Alternative  2)  is  DNRC's  preferred  alternative.  This  alternative  provides  the 

38  best  balance  between  providing  for  HCP  species  conservation  and  allowing  for  DNRC  management 

39  flexibility  to  fulfill  its  trust  mandate.  DNRC  believes  that  Alternative  2  best  represents  the  methods 
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1  and  processes  for  avoiding,  minimizing,  and  mitigating  the  impacts  of  forest  management  activities 

2  on  HCP  species  to  the  maximum  extent  practicable.  For  a  more  in-depth  rationale  as  to  why 

3  Alternative  2  is  DNRC's  preferred  alternative,  please  see  HCP  Chapter  5,  Alternatives 

4  (Appendix  A,  HCP). 

5  3.6.2   USFWS  Preferred  Alternative 

6  While  development  of  the  HCP  was  driven  by  the  DNRC,  USFWS  personnel  provided  guidance 

7  and  technical  assistance  throughout  the  process.  Therefore,  the  USFWS  supports  the  selection  of 

8  the  proposed  action  (Alternative  2)  as  its  preferred  alternative  and  does  not  anticipate  permit 

9  conditions  beyond  those  already  included  in  the  proposed  action.  Prior  to  finalizing  its  selection  of 

1 0  the  preferred  altemative,  USFWS  will  review  the  HCP  relative  to  the  requirements  of  Sections  7 

11  and  1 0  of  the  ES  A  and  NEPA. 

12  3.7    Environmentally  Preferred  Alternative 

13  Altemative  3,  HCP  with  Increased  Conservation,  is  the  environmentally  preferred  altemative.  This 

14  altemative  includes  more  protective  measures  than  those  required  under  the  current  forest 

1 5  management  program  or  proposed  under  the  other  two  action  alternatives.  This  altemative  would 

1 6  also  retain  the  grizzly  bear  secure  habitat  within  the  Stillwater  Core  and  not  increase  the  level  of 

1 7  active  forest  management  in  that  area.  The  more  protective  measures  under  Altemative  3  include 

1 8  greater  restrictions  on  forest  management  activities  in  habitats  and  during  seasons  important  to  HCP 

19  species.  This  altemative  would  also  require  shorter  timefi"ames  to  identify  the  need  for  and 

20  implement  correcting  actions,  resulting  in  the  fastest  rate  of  habitat  improvement  over  existing 

2 1  conditions  versus  the  other  alternatives. 

22  3.8    Comparison  of  Resource  Effects  by  Alternative 

23  Table  E3-4  in  Appendix  E,  EIS  Tables,  provides  a  summary  of  resource  effects  by  altemative  that 

24  are  described  in  detail  in  Chapter  4. 
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Affected  Environment  and  Environmental 
Consequences 


3  4.1    Introduction 

4  This  chapter  describes  the  affected  environment  and  analyzes  the  direct  and  indirect  en\'ironmental 

5  effects  associated  with  the  ahematives  described  in  EIS  Chapter  3  (Alternatives).  Table  E3-4  in 

6  Appendix  E,  EIS  Tables,  provides  a  summary  of  effects  presented  in  this  chapter.  Cumulative 

7  effects  are  presented  in  EIS  Chapter  5  (Cumulative  Effects).  For  resources  that  could  potentially  be 

8  affected  by  implementation  of  the  alternatives,  affected  environment  discussions  describe  the 

9  rele\'ant  regulatory  framework  and  present  technical  background  information.  These  discussions 

10  identify  the  current  conditions  against  which  the  anticipated  environmental  effects  of  the 

1 1  alternatives  are  evaluated.  The  remaining  sections  of  this  chapter  present  the  physical  environment 

1 2  first,  followed  by  the  biological  environment,  and  then  the  social  environment.  The  specific  order 

1 3  of  the  sections  is  as  follows: 

14  •     Forest  Vegetation  (Section  4.2) 

15  •Air  Quality  (Section  4.3) 

16  •     Transportation  (Section  4.4) 

1 7  •     Geology  and  Soils  (Section  4.5) 

18  •     Water  Resources  (Section  4.6) 

1 9  •     Plant  Species  of  Concern,  Noxious  Weeds,  and  Wetlands  (Section  4.7) 

20  •     Fish  and  Fish  Habitat  (Section  4.8) 

2 1  •     WildHfe  and  Wildlife  Habitat  (Section  4.9) 

22  •     Recreation  (Section  4. 10) 

23  •     Visual  Resources  (Section  4. 1 1 ) 

24  •     Archaeological,  Historical,  Cultural,  and  Trust  Resources  (Section  4.12) 

25  •     Socioeconomics  (Section  4.13). 

26  Sections  4. 14  and  4. 1 5  at  the  end  of  this  chapter  address  irreversible  and  irretrievable  commitments 

27  of  resources  and  the  relationship  between  short-term  uses  and  long-term  productivity.  Unavoidable 

28  adverse  impacts  are  identified  within  the  individual  resource  sections  in  this  chapter. 

29  4.1.1  Analysis  Areas 

30  EIS  Chapter  1 .  Sections  1 .3.2  (EIS  Planning  Area)  and  1 .3.3. 1  (HCP  Project  Area),  describe  the  EIS 

31  planning  area  and  HCP  project  area,  respectively  (see  also  Figures  D-1  and  D-3  in  Appendix  D,  EIS 

32  Figures).  These  areas  are  used  to  define  the  analysis  areas  for  which  the  affected  environment. 
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1  environmental  consequences,  and  cumulative  effects  will  be  described.  The  HCP  project  area  is 

2  composed  of  548,500  acres  of  trust  lands  occurring  on  both  blocked  and  scattered  parcels.  The 

3  blocked  lands  are  mostly  contiguous  blocks  of  DNRC  ownership  in  the  Stillwater  and  Coal  Creek 

4  State  Forests  (Stillwater  Block)  and  the  Swan  River  State  Forest.  The  EIS  planning  area 

5  encompasses  a  geographic  area  potentially  influenced  by  implementation  of  the  HCP  and  totals 

6  39  million  acres.  It  includes  the  HCP  project  area  and  all  other  lands  in  the  NWLO,  SWLO,  and 

7  CLO.  The  EIS  planning  area  also  defines  the  cumulative  effects  analysis  area  for  many  of  the 

8  resource  areas  (see  EIS  Chapter  5,  Cumulative  Effects,  for  additional  discussion  of  cumulative 

9  effects).  The  remainder  of  this  section  describes  the  current  climatic  conditions  within  the  EIS 

10  planning  area,  as  well  as  potential  effects  of  global  climate  change. 

1 1  4.1 .1 .1       Climate  and  Precipitation  in  the  EIS  Planning  Area 

12  Montana's  northern  and  mountainous  interior  location  results  in  climate  conditions  that  vary 

13  considerably.  The  Continental  Divide  exerts  a  marked  influence  on  climate  and  precipitation 

14  regimes  within  the  planning  area.  West  of  the  Continental  Divide,  the  climate  of  the  NWLO  and 

1 5  SWLO  is  strongly  influenced  by  moisture-laden  air  masses  from  the  Pacific  Ocean  (NCDC  2003). 

16  Rainfall  and  snow  melt  water  are  usually  plentiful  in  the  mountainous  areas  of  the  NWLO, 

17  especially  at  higher  elevations  (Woods  et  al.  2002).  Compared  to  areas  east  of  the  mountain  barrier, 

1 8  summers  in  the  NWLO  and  SWLO  are  cooler  in  general,  winters  are  milder,  and  precipitation  is 

19  more  evenly  distributed  throughout  the  year  (NCDC  2003). 

20  East  of  the  Continental  Divide,  the  climate  of  the  CLO  is  continental,  characterized  by  warm 

21  summers  and  wintertime  invasions  of  sub-zero  air  followed  by  warm,  dry  Chinook  winds 

22  (Caprio  and  Fames  2004).  Compared  to  the  two  western  land  offices,  a  greater  proportion  of  annual 

23  precipitation  falls  between  May  and  September  in  the  CLO.  In  Helena,  62  percent  of  the  average 

24  annual  precipitation  occurs  in  those  5  months,  versus  48  percent  in  Kalispell  (NWLO)  and 

25  50  percent  in  Missoula  (SWLO)  (WRCC  2005).  On  average,  less  precipitation  falls  in  areas  east  of 

26  the  Continental  Divide  compared  to  areas  on  the  west  side:  1 1 .9  inches  in  Helena,  versus  1 5.2  in 

27  Kahspell  and  13.5  in  Missoula  (WRCC  2005). 

28  Throughout  the  planning  area,  the  wet  season  occurs  during  late  spring  and  early  summer,  except  in 

29  narrow  strips  along  the  Bitterroot  Mountains  and  the  Continental  Divide,  where  a  large  portion  of 

30  the  precipitation  occurs  during  the  winter  months  (Caprio  and  Fames  2004).  May  and  June  are  the 

31  wettest  months  at  weather  stations  in  Kalispell,  Missoula,  and  Helena  (WRCC  2005).  A  secondary 

32  peak  in  precipitation  occurs  during  November,  December,  and  January  in  Kalispell  and  Missoula; 

33  however,  no  such  wintertime  peak  occurs  in  Helena  (WRCC  2005).  East  and  west  of  the 

34  Continental  Divide,  precipitation  varies  widely  and  depends  largely  on  topographic  influences. 

35  Areas  adjacent  to  mountain  ranges  in  general  are  the  wettest,  although  there  are  a  few  exceptions  in 

36  valleys  where  the  rain  shadow  effect  appears  (NCDC  2003). 

37  Precipitation  is  a  primary  factor  influencing  vegetation  conditions,  runoff,  sediment  yield,  and  water 

38  quality.  Annual  precipitation  varies  by  geographic  location  and  largely  depends  on  topographic 

39  influence.  The  westem  mountainous  areas  of  the  state  are  the  wettest  and  the  north-central  area  is 

40  the  driest.  Some  of  the  wetter  mountainous  areas,  such  as  the  peaks  in  the  Whitefish  Range  and 

41  Mission  Mountains  Wilderness  in  the  NWLO  and  the  Bitterroot  Range  in  the  SWLO,  average  more 

42  than  85  inches  of  precipitation  per  year  (Caprio  and  Fames  2004).  Sheltered  mountain  valleys  are 
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1  some  of  the  driest  areas  in  the  state  because  of  rain-shadow  effects.  Such  areas  include  Missoula 

2  and  Deer  Lodge  in  the  SWLO  and  Lonepine  in  the  NWLO,  where  annual  precipitation  averages  are 

3  only  1 1  to  14  Inches  (Caprio  and  Fames  2004;  WRCC  2005). 

4  Occasional  thunderstorms  occur  during  the  summer  months  in  Montana.  Particularly  over 

5  mountainous  areas,  these  thunderstorms  result  in  limited  rainfall  but  often  large  amounts  of 

6  lightning.  However,  they  can  also  be  highly  variable  spatially  and  can  form  very  intense  short- 

7  duration  rainfalls.  Localized  flash  flooding  and  large  erosion  events  are  often  caused  by  these 

8  localized  conxective  storms.  These  dry  thunderstorms  are  quite  common  in  Montana  during  the 

9  summer,  and  they  are  a  primary  cause  of  most  wildfires  in  the  state. 

1 0  Based  on  precipitation  data  from  1961  thru  1990  (Oregon  Climate  Service  2005;  WRCC  2005), 

1 1  average  annual  precipitation  in  the  vicinity  of  the  NWLO  ranges  from  16  to  22  inches  in  the  Lake 

1 2  County  area,  increasing  to  between  34  to  85  inches  per  year  in  the  mountains.  Annual  average 

13  precipitation  on  the  SWLO  ranges  from  12  to  14  inches  in  the  Bitterroot  Valley,  8  to  14  inches  in 

14  the  upper  Swan  River  Valley,  16  to  34  inches  in  the  surrounding  mountains,  and  34  to  85  inches 

15  along  the  western  and  southwest  highlands  and  Mount  Powell  area.  For  the  CLO,  average  annual 

16  precipitation  in  the  lowlands  around  the  Dillon  and  Townsend  areas  and  in  the  northwest  portion 

1 7  ranges  from  8  to  14  inches,  and  along  the  western  edge  and  southwest  mountains,  it  averages  from 

18  22  to  60  inches  per  year. 

19  Nearly  half  the  annual  long-term  average  total  precipitation  falls  in  Montana  from  May  through  July 

20  (WRCC  2005).  The  state's  snowfall  varies  dramatically  from  year  to  year.  Annual  snowfall  ranges 

2 1  from  about  20  inches  in  the  dryer  northern  areas  east  of  the  Continental  Divide  to  300  inches  in  the 

22  westem  mountains  (NRCC  2003).  Most  snow  falls  between  November  and  March,  but  hea\7 

23  snowstorms  can  occur  as  early  as  mid-September  or  as  late  as  May  1  in  the  higher-elevation 

24  southwestern  half  of  the  state  (WRCC  2005).  Mountain  snow  pack  in  the  wetter  areas  can  often 

25  exceed  100  inches  in  depth  as  the  annual  snow  season  approaches  its  end  around  April  1  to  15. 

26  Tlie  highest  volume  of  stream  flow  in  Montana  rivers  occurs  during  the  spring  and  early  summer 

27  months  with  the  melting  of  the  winter  snow  pack.  Heavy  rains  falling  during  the  spring  thaw 

28  occasionally  constitute  a  serious  flood  threat  (WRCC  2005).  Ice  jams,  which  occur  during  the 

29  spring  breakup  (usually  in  March),  can  cause  backwater  flooding.  Flash  floods,  although  restricted 

30  in  scope,  are  probably  the  most  common  form  of  flooding  and  result  from  locally  hea\7  rainstorms 

3 1  in  the  spring  and  summer. 

32  Currently,  Montana  is  experiencing  a  prolonged  period  of  drought.  For  the  past  1 0  years, 

33  precipitation  levels  have  been  below  average,  and  while  fluctuations  in  average  annual  precipitation 

34  are  natural,  the  historical  record  suggests  that  such  prolonged  drought  is  rare  (MNRIS  2005a). 

35  4.1.1.2      Global  Climate  Change 

36  One  factor  that  makes  the  earth's  surface  suitable  for  life  is  the  presence  of  greenhouse  gases  in  the 

37  atmosphere.  Emissions  of  these  gases,  which  include  carbon  dioxide  (CO:),  methane,  and  nitrous 

38  oxide,  decrease  the  amount  of  the  sun's  heat  energy  radiated  back  into  space,  resulting  in  increased 

39  warmine  of  the  earth's  surface. 
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1  There  is  growing  scientific  consensus  that  global  greenhouse  gas  levels  are  rising.  It  is  widely 

2  accepted  that  increased  use  of  fossil  fUels,  worldwide  reduction  of  forests,  and  other  human 

3  activities  are  contributing  to  atmospheric  levels  of  greenhouse  gases,  especially  CO2,  which  far 

4  surpass  historical  norms.  Carbon  dioxide  is  being  produced  at  a  rate  faster  than  the  rate  at  which  the 

5  biosphere  can  sequester  or  fix  it,  therefore  raising  the  concentration  of  CO2  in  the  earth's 

6  atmosphere.  Although  the  degree  of  temperature  change  and  the  extent  to  which  climate  will  be 

7  affected  are  under  debate,  the  consensus  among  scientists  on  the  Intergovernmental  Panel  on 

8  Climate  Change  (IPCC)  is  that  this  rise  in  greenhouse  gas  levels  will  cause  gradual  warming  and 

9  global  climate  change  (IPCC  2007). 

10  The  rise  in  global  temperature  is  akeady  apparent;  in  the  past  century,  mean  global  surface 

1 1  temperatures  have  risen  between  0.5  and  1 .0  degree  Fahrenheit  (°  F)  (EPA  2002).  While  this 

12  increase  may  seem  minor,  the  effects  of  this  warming  trend  could  be  significant,  especially  in  light 

13  of  widely  accepted  predictions  regarding  the  rate  at  which  warming  will  continue.  In  its  2007 

14  assessment  report,  the  IPCC  modeled  scenarios  using  various  levels  of  CO2  mitigation  to  predict  the 

15  temperature  rise  associated  with  each  one,  and  determined  that  mean  global  surface  temperature  will 

1 6  rise  between  1 . 1  and  6.4  degrees  Celsius  (°  C)  (2  to  11.5°  F)  by  the  year  2099,  with  a  mid-range 

17  prediction  of  3°  C  (5.4°  F)  (IPCC  2007). 

18  Impacts  of  global  climate  change  will  occur  over  decades  and  include  altered  precipitation  patterns 

19  and  an  increase  in  fi-equency  and  severity  of  extreme  weather  events,  such  as  storms,  floods,  and 

20  drought.  Climate  change  will  also  likely  impact  natural  ecosystems  and  associated  biodiversity; 

21  socioeconomics,  especially  in  areas  that  rely  on  resource  extraction  and  agriculture;  and  human 

22  health  and  activities  (RUS  and  MDEQ  2007). 

23  Global  climate  change  will  affect  various  regions  of  the  world  differently.  Montana  will  most  likely 

24  be  affected  by  changes  in  precipitation,  as  weather  patterns  shift  and  warmer  temperatures  influence 

25  the  fi^equency  and  duration  of  storms.  Biodiversity  and  natural  ecosystems  will  likely  display  the 

26  evidence  of  subtle  climatic  differences.  These  impacts  will  vary  depending  on  the  sensitivities  of 

27  different  habitat  types  and  different  species.  Montana  will  also  potentially  see  a  socioeconomic 

28  impact,  as  climate  change  will  likely  influence  timber  harvests,  agriculture,  and  recreation.  EPA 

29  Region  8,  which  includes  Montana,  predicts  the  following  changes  due  to  climate  change  (EPA 

30  2008): 

31  •     The  region  will  experience  warmer  temperatures  overall,  with  less  snowfall. 

32  •     Temperatures  are  expected  to  increase  more  in  winter  than  in  summer,  more  at  night  than  in 

33  the  day,  and  more  in  the  mountains  than  at  lower  elevations.  These  changes  will  lead  to  less 

34  snow. 

35  •     Earlier  snowmelt  means  peak  streamflows  will  be  earlier,  weeks  before  the  peak  needs  of 

36  farmers,  ranchers,  rafters,  and  others.  In  late  summer,  rivers,  lakes,  and  reservoirs  will  be 

37  drier. 

38  •     More  fi-equent,  more  severe,  and  possibly  longer- lasting  droughts  will  occur. 
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1  •     Crop  and  livestock  production  patterns  could  shift  northward,  and  less  soil  moisture  due  to 

2  increased  evaporation  may  increase  irrigation  needs. 

3  •     Drier  conditions  will  reduce  the  range  and  health  of  ponderosa  and  lodgepole  pine  forests, 

4  and  increase  susceptibility  to  fire.  Grasslands  and  rangeland  could  expand  into  pre\'iously 

5  forested  areas. 

6  The  proposed  HCP  under  each  action  alternative  identifies  climate  change  as  an  event  or  process 

7  that  may  be  addressed  as  a  changed  circumstance.  Potential  effects  on  the  HCP  species  ft-om 

8  DNRC's  implementation  of  its  changed  circumstances  process  for  climate  change  are  discussed  in 

9  EIS  Chapter  4,  Sections  4.8  (Fish  and  Fish  Habitat)  and  4.9  (Wildlife  and  Wildhfe  Habitat). 

10  Alternatively,  given  the  global  nature  of  climate  change  and  the  primarily  industrial  sources  of 

1 1  greenhouse  gas  increases,  the  variations  in  forest  management  policies  among  the  four  alternatives 

12  analyzed  in  this  EIS  are  not  expected  to  result  in  any  differences  in  effects  of  these  alternatives  on 

1 3  the  global  climate  or  climate  change  in  Montana. 

14  4.1.2  Evaluation  Criteria  and  Effects  Evaluations 

15  Evaluation  cnteria  for  resource  effects  are  defined  for  each  of  the  resource  topic  areas  within  their 

1 6  individual  subsecrions  in  this  chapter.  The  criteria  are  briefly  described  immediately  before  the 

1 7  detailed  discussion  of  environmental  consequences  for  each  resource  topic. 

1 8  The  scientists  who  conducted  the  analysis  for  this  EIS  based  the  effects  analysis  on  best  professional 

1 9  judgment  after  weighing  all  of  the  quantitative  and  qualitative  evaluation  criteria  that  were 

20  developed,  as  well  as  their  review  of  applicable  literature.  They  also  accounted  for  the  fact  that, 

21  under  the  adaptive  management  program,  each  action  alternative  allows  for  change  in  the 

22  conser\'ation  commitments  over  time  based  on  feedback  fi-om  research  and  monitoring  activities. 


'e 


23  The  HCP  is  a  programmatic  plan  for  managing  the  habitats  of  HCP  species  on  forested  trust  lands  in 

24  western  Montana.  The  commitments  that  define  the  four  alternatives  represent  a  programmatic 

25  planning  effort  for  forest  management  activities  that  take  place  over  the  term  of  the  Permit  within 

26  the  HCP  project  area.  Consequently,  the  analysis  for  each  resource  area  focuses  specifically  on 

27  evaluating  the  impacts  of  the  policies  and  procedures  that  are  being  proposed  for  modification  under 

28  the  alternatives.  Conclusions  are  based  on  reasonably  available  data  and  generally  qualitadve 

29  analyses,  supported  by  quantitati\e  data  where  available  and  appropriate. 

30  Under  Alternative  2,  grizzly  bears  in  the  Swan  River  State  Forest  would  be  managed  in  accordance 

3 1  with  the  Swan  Agreement  (current  ARMs).  In  the  event  the  agreement  is  terminated,  the  HCP 

32  would  be  in  effect  and  grizzly  bears  would  be  managed  in  accordance  with  the  HCP  conservation 

33  commitments.  Therefore,  the  analysis  of  effects  on  grizzly  bears  under  Altemati\e  2  represents 

34  implementation  of  the  proposed  HCP  conservation  commitments.  For  lynx  and  bull  trout 

35  conservation  under  Altemafive  2,  the  HCP  would  be  followed  on  all  HCP  project  area  lands. 

36  The  affected  environment  sections  describe  existing  conditions  for  resources  within  the  analysis 

37  area  that  would  potentially  be  affected  by  implementing  the  proposed  conservation  commitments. 

38  Discussions  focus  on  those  resources  that  would  be  most  affected,  or  have  a  high  likelihood  of  being 

39  affected,  by  the  commitments  and  that  would,  in  turn,  have  a  high  likelihood  of  affecting  fish  and 

40  wildlife,  particularly  the  species  proposed  for  coverage  under  the  HCP. 
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1  Discussions  of  environmental  consequences  focus  on  substantive  beneficial  and  adverse  effects  on 

2  resources  that  would  result  from  implementing  the  proposed  conservation  commitments.  For  the 

3  no-action  alternative,  potential  effects  are  discussed  in  terms  of  trends  and  future  conditions.  The 

4  potential  effects  of  the  proposed  HCP  and  the  two  other  action  alternatives  are  compared  to  the 

5  effects  of  the  no-action  alternative.  Emphasis  is  placed  on  analyzing  potential  impacts  on  species 

6  and  habitat  proposed  for  coverage  under  the  HCP,  as  well  as  pertinent  issues  raised  during  internal 

7  and  public  scoping.  Mitigation  measures  that  would  reduce  or  avoid  the  potential  occurrence  of 

8  certain  adverse  impacts  are  described  for  each  resource.  Any  remaining  unavoidable  adverse 

9  impacts  are  identified.  Irreversible  and  irretrievable  commitments  of  resources,  as  well  as  the 

1 0  relationship  between  short-term  uses  and  long-term  productivity,  are  described  in  the  final  two 

1 1  sections  of  this  chapter. 

12  As  described  in  EIS  Chapter  3  (Alternatives),  the  HCP  and  associated  Permit  would  have  a 

13  proposed  permit  duration  of  50  years.  Consequently,  the  analysis  in  the  EIS  generally  considers 

14  long-term  effects  to  be  those  occurring  over  the  course  of  the  50-year  Permit  term.  Short-term 

15  effects  are  considered  to  occur  over  a  period  of  less  than  10  years. 
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1  4.2    Forest  Vegetation 

2  This  section  describes  the  affected  en\'ironment  and  environmental  consequences  of  the  no-action 

3  and  action  ahematives  on  forest  vegetation. 

4  The  State  of  Montana  includes  more  than  94  million  acres,  of  which  approximately  5.2  million 

5  surface  acres  are  designated  trust  lands  owned  by  the  State  of  Montana  and  managed  to  provide 

6  income  for  the  trust  beneficiaries  (see  Chapter  2,  Environmental  and  Procedural  Setting). 

7  Approximately  730,000  acres  of  all  trust  lands  are  managed  under  DNRC's  forest  management 

8  program,  which  generates  revenues  for  the  trust  through  timber  harvest  and  other  timber-related 

9  activities.  The  HCP  project  area  encompasses  548,500  acres,  representing  less  than  I  percent  of  the 

10  total  acres  in  the  State  of  Montana.  The  HCP  project  area  is  located  within  the  NWLO,  SWLO,  and 

1 1  CLO  of  DNRC,  which,  including  all  land  ownerships,  comprise  more  than  39  million  acres. 

1 2  Approximately  1 7  million  acres  of  this  total  are  managed  for  timber  production,  recreation,  wildlife, 

1 3  grazing,  and  other  uses  by  the  State  of  Montana,  USPS,  Native  American  Tribes,  or  private  entities 

14  including  timber  companies.  The  HCP  project  area  represents  less  than  1  percent  of  the  forestlands 

1 5  managed  in  the  planning  area. 

1 6  Section  4.2. 1  (Affected  Environment)  presents  a  discussion  of  the  policies  and  regulations  that 

1 7  shape  the  forests  on  trust  lands,  and  the  current  conditions  that  are  mostly  likely  to  change  or  differ 

18  among  the  proposed  alternatives.  Section  4.2.2  (Environmental  Consequences)  addresses  issues 

1 9  raised  during  public  scoping  and  describes  the  conditions  that  would  be  likely  to  change  under  the 

20  proposed  action  alternatives. 

21  4.2.1  Affected  Environment 

22  This  section  describes  the  rules  and  regulations  under  which  DNRC  operates  its  forest  management 

23  program;  describes  the  management  of  forested  trust  lands;  and  describes  the  existing  forest 

24  vegetation  conditions  found  on  trust  lands  in  the  HCP  project  area. 

25  4.2.1.1       Regulatory  Framework 

26  DNRC"s  forest  management  actions  are  governed  by  a  variety  of  policies,  rules,  regulations,  and 

27  multi-party  management  agreements.  Specifically,  the  policies,  rules,  regulations,  and  agreements 

28  that  have  the  greatest  influence  on  how  the  forest  management  program  and  timber  harvest  practices 

29  are  implemented  include  the  SFLMP,  the  Forest  Management  ARMs  (36. 1 1 .401  through  450), 

30  statutes  pertaining  to  state  lands  (MCA  Title  77,  Chapter  5),  and  the  Swan  Agreement,  as 

3 1  summarized  in  Table  4.2-1 .  The  application  of  these  rules,  regulations,  and  agreements  ultimately 

32  shapes  the  forests  found  on  trust  lands.  Chapter  2  (Environmental  and  Procedural  Setting)  provides 

33  a  more  detailed  description  of  DNRC's  management  philosophy,  the  SFLMP,  and  the  statutes 

34  pertaining  to  trust  lands. 
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TABLE  4.2-1. 


RULES,  REGULATIONS,  AND  AGREEMENTS  GOVERNING  DNRC'S 
FOREST  MANAGEMENT  PROGRAM 


Rules,  Regulations,  and  Agreements 


Purpose  (Summarized) 


State  Forest  Land  Management  Plan  (SFLMP) 
Forest  Management  ARMS  (36.1 1.401  through  450) 

Statutes.  State  Lands  (MCA  Title  77,  Chapter  5) 


Determination  of  Annual  Sustainable  Yield  (MCA 
77-5-222  through  223) 

Timber  Salvage  Program  (MCA  77-5-207) 


State  forest  lands  -  deferral  of  management 
prohibited  (MCA  77-5-1 16) 

Swan  Agreement 


Provides  the  management  philosophy  and  direction  for  the 
program. 

Provides  specific  legal  resource  management  standards  and 
establishes  desired  future  condition  objectives  for  stand 
management. 

Defines  the  administration  and  designation  of  state  lands,  their 
purpose,  classification,  uses,  and  obligations  to  the  trust 
beneficiaries.  Chapter  5  contains  provisions  related  to  the 
management  of  state  forest  lands. 

Requires  DNRC  to  determine  the  annual  sustainable  yield  on 
forested  trust  lands  under  the  direction  of  the  board  at  least 
once  every  10  years. 

Provides  for  the  timely  salvage  logging  on  state  forests  of  dead 
or  dying  timber  or  timber  that  Is  threatened  by  insects,  disease, 
fire,  or  w/indthrow/. 

Prohibits  the  designation,  treatment,  or  disposal  of  any  Interest 
In  state  forest  lands  for  the  preservation  or  nonuse  of  these 
lands  prior  to  obtaining  funds  for  the  affected  beneficiary. 

Provides  grizzly  bear  conservation  through  coordinated  forest 
management  activities  on  USFS,  state  trust,  and  Plum  Creel< 
Timber  Company  lands  in  the  Swan  Valley  (Swan  River  State 
Forest). 


4  Within  the  Forest  Management  ARMs,  there  are  regulations  pertaining  to  specific  resources  that 

5  have  the  potential  to  influence  forest  vegetation  across  the  DNRC  landscape.  These  ARMs  are 

6  identified  below,  along  with  the  respective  sections  where  they  are  discussed. 


Rule 

Road  Management  (ARM  36.11.421) 

Old  Growth  (ARM  36.1 1.418) 

Listed  Terrestrial  Species  (ARMs  36.1 1 .431 
through  435,  Grizzly  bears  and  Canada  lynx) 

Snag  Retention  and  Course  Woody  Debris 
(ARMs  36.1 1.411  and  414) 

Weed  Management  (ARM  36.1 1  445) 
SMZ  Rules  (ARMS  36.1 1 .301  through  313) 


Section  Where  It  Is  Addressed 

Section  4.4  Transportation 

Discussed  below  under  Current  Conditions,  Age  Class. 

Section  4.9  Wildlife  and  Wildlife  Habitat 

Section  4.9  Wildlife  and  Wildlife  Habitat 

Section  4.7  Plant  Species  of  Concern,  Noxious  Weeds, 
and  Wetlands 

Section  4.8  Fish  and  Fish  Habitat 
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1  4.2.1.2      Forest  Vegetation  Management 

2  The  SFLMP  pro\  ides  the  philosophical  basis  for  DNRC's  forest  management  program.  The 

3  SFLMP  (codified  in  ARM  36. 1 1 .404)  takes  a  coarse-filter  approach  to  biodiversity.  This  approach 

4  operates  at  a  landscape  scale  and  focuses  on  maintaining  an  appropriate  mix  of  forest  stand 

5  structures  and  compositions  on  trust  lands.  Maintaining  a  diversity  of  stand  structures  and 

6  compositions  also  provides  a  range  of  current  and  prospective  trust  revenue  opportunities,  including 

7  a  sustainable  yield  of  timber  and  maintenance  of  forest  health  and  biodiversity,  while  reducing  risks 

8  of  catastrophic  fires  and  insect  or  disease  attacks. 

9  Because  the  coarse-filter  approach  may  not  adequately  address  the  full  range  of  needs  required  to 
1 0  support  biodiversity,  a  fine-filter  approach,  as  provided  for  in  ARM  36. 1 1 .406,  is  employed  to 

1  1  address  the  needs  of  threatened,  endangered,  or  sensitive  species. 

1 2  To  achieve  its  biodiversity  objectives,  DNRC  manages  large,  blocked  ownerships  for  a  DEC 

1 3  characterized  by  the  proportion  and  distribution  of  forest  cover  types  and  structures  (snags,  coarse 

14  woody  debris,  large  live  trees)  historically  present  on  the  landscape.  Across  its  ownership,  on 

1 5  scattered  or  smaller  parcels,  DNRC  strives  to  create  and  maintain  a  semblance  of  historical 

1 6  conditions  (cover  type  and  structure)  to  the  extent  feasible. 

17  Annual  Sustainable  Yield 

1 8  DNRC  is  required  to  review  and  re-determine  the  annual  sustainable  yield  for  forested  trust  lands  at 

19  least  every  10  years,  as  specified  by  MCA  77-5-221  through  223.  Montana  law  defines  the  annual 

20  sustainable  yield  as: 

21  "...  .the  quantity  of  timber  that  can  he  han'ested from  forested  state  lands  each  year  in 

22  accordance  with  all  applicable  state  and  federal  laws,  including  but  not  limited  to  the  laws 

23  pertaining  to  wildlife,  recreation  and  maintenance  of  watersheds  and  in  compliance  with  water 

24  quality  standards  that  protect  fisheries  and  aquatic  life  and  that  are  adopted  under  the 

25  provisions  of  Title  75.  Chapter  5,  taking  into  account  the  ability  of  state  forests  to  generate 

26  replacement  ti'ee  gi'owth  "  (MCA  77-5-221). 

27  The  current  annual  sustainable  yield  is  calculated  using  a  forest  management  model  that  considers 

28  the  acres  a\ailable  for  management  and  capable  of  growing  timber,  and  finds  an  optimal  solution, 

29  given  a  mathematical  representation  of  management  objectives  and  constraints  (DNRC  2004b). 

30  The  DNRC  forest  model  seeks  to  optimize  the  present  net  value  (PNV)  and  maximize  harvest 

3 1  across  the  planning  horizon  (in  order  to  meet  its  trust  mandate,  that  the  use  of  trust  lands  result  in 

32  income  for  the  intended  beneficiary)  while  meeting  management  policies  and  constraints.  PNV  is 

33  the  difference  between  the  present  value  of  cash  inflows  and  the  present  value  of  cash  outflows. 

34  PNV  is  used  in  capital  budgeting  to  analyze  the  profitability  of  an  investment  or  project.  The 

35  economics  associated  with  PNV  are  further  discussed  in  Section  4.13  (Socioeconomics). 

36  When  the  sustainable  yield  was  last  calculated  in  2004,  it  incorporated  all  applicable  laws  and 

37  environmental  commitments  by  DNRC  as  described  in  the  Forest  Management  ARMs. 

38  Biodiversity,  forest  health,  endangered  species  consideradons,  and  DFCs  are  important  aspects  of 
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1  state  forest  land  management.  These  factors  were  modeled  in  the  SYC  and  were  reflected  in  the 

2  various  constraints  applied  to  the  model.  These  constraints  included 

3  •     ARMs  constraints  that  require  certain  treatments  in  certain  types  of  stands  such  as 

4  within  old-growth  stands  and  riparian  areas 

5  •     Allocation  constraints  that  force  certain  areas  to  be  managed  under  specific  management 

6  regimes 

7  •     Forest  condition  constraints  that  limit  the  number  of  acres  in  a  certain  condition  or 

8  require  a  minimum  number  of  acres  in  a  certain  condition 

9  •     Old-growth  constraints  that  require  the  model  to  have  a  minimum  of  55,700  acres  (about 

10  8  percent  of  DNRC's  forested  acres)  that  meet  the  Green  et  al.  (1992)  old-growth 

1 1  definition  at  year  100,  and  then  maintain  at  least  55,700  acres  of  old  growth  through  the 

12  remainder  of  the  planning  horizon  (years  101  to  175) 

13  •     Implementation  and  operational  constraints  that  establish  the  number  of  acres  DNRC 

14  can  reasonably  treat  each  year  across  the  various  land  offices. 

15  Harvest  Allocation 

16  After  the  sustainable  yield  is  determined,  a  proportion  of  the  yield  is  distributed  to  each  of  the  land 

17  offices.  Each  administrative  unit  also  has  a  specific  annual  yield  to  contribute  to  the  overall 

18  sustainable  yield  for  the  land  office.  However,  the  amount  contributed  by  each  unit  can  vary  from 

19  year  to  year  based  on  a  number  of  factors,  such  as  emergency  salvage  priorities  due  to  large  fires, 

20  insects,  or  disease,  and  timing  and  coordinafion  challenges  that  come  with  planning  projects  across 

2 1  thousands  of  acres. 

22  Timber  Stand  Management 

23  DNRC  manages  forestlands  intensively  for  healthy  and  biologically  diverse  forests  to  generate 

24  revenue  for  trust  beneficiaries.  To  accomplish  this,  stands  are  selected  for  management  and 

25  assigned  timber  treatments  (described  below)  to  meet  one  or  more  management  objectives, 

26  including 

27  •     Regenerate  stands 

28  •     Improve  stand  productivity 

29  •     Move  stands  toward  DFC 

30  •     Address  insect  and  disease  issues 

31  •     Reduce  fire  hazards 

32  •     Address  wildlife  habitat  and  aquatic  considerations. 

33  Above  all,  treatments  are  required  to  maintain  the  long-term  productivity  of  the  site  in  order  to 

34  ensure  the  long-term  capability  to  produce  trust  revenue  (ARM  36. 1 1 .420).  On  blocked  lands, 

35  ARM  36. 1 1 .407  directs  DNRC  to  manage  for  a  DFC  that  can  be  characterized  by  the  distribution 

36  and  proportion  of  those  forest  types  and  structures  historically  present  on  the  landscape.  For 

37  scattered  parcels,  management  is  based  on  restoring  a  semblance  of  historical  conditions  within  the 

38  state  ownership  (ARM  36.11.416). 
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1  To  implement  the  DFC  ARM.  DNRC  assigns  each  stand  in  the  SLI  database  (described  in  Chapter 

2  2,  Environmental  and  Procedural  Setting,  and  below  in  the  Data  Sources  discussion  under  Section 

3  4.2. 1 .3  Current  Conditions)  to  a  DFC  classification.  The  DFC  classification  system  provides  an 

4  estimate  of  what  forest  conditions  would  have  been  like  prior  to  European  settlement  in  Montana 

5  under  natural  disturbance  regimes.  This  classification  system  was  constructed  to  systematically 

6  assign  a  particular  coxer  type  gi\'en  the  presence  of  key  tree  species  or  evidence  that  the  species  was 

7  present  in  a  stand  at  least  in  low  to  moderate  amounts. 

8  DNRC  then  applies  timber  treatments  to  achieve  DFC  objectives  with  the  intent  to  promote  long- 

9  term.  landscape-le\el  diversity  through  an  appropriate  representation  of  forest  conditions  across  the 

1 0  landscape.  For  example,  on  a  warm,  dry  site,  a  stand  currently  dominated  by  Douglas-fir 

1 1  (Pseudotsiiga  menziesii)  would  typically  be  managed  to  increase  the  abundance  of  ponderosa  pine 

1 2  {Pimis ponderosa).  In  some  cases,  the  current  cover  type  matches  the  DFC  cover  type.  Where  this 

1 3  occurs,  silviculture  prescriptions  and  harvest  treatments  are  designed  to  maintain  the  current  cover 

14  type.  Where  the  current  cover  type  does  not  match  the  DFC  cover  type,  silviculmre  prescriptions 

1 5  and  har\'est  treatments  are  designed  to  move  stands  toward  DFC  cover  types  by  generally  removing 

1 6  shade-tolerant  species  and  retaining  species  associated  with  early  serai  stages  (usually  shade- 

1 7  intolerant  species)  during  partial  harvest  treatments  or  through  natural  regeneration  and/or  planting 

1 8  the  desired  species  after  an  even-aged  treatment. 

1 9  Interim  treatments  or  alternative  treatments  that  do  not  fiilly  meet  DFC  objectives  but  are  critical  for 

20  addressing  more  immediate  needs  within  a  stand  (i.e.,  fire  hazard  reduction,  insect/disease 
infestations,  or  habitat  considerations)  may  also  be  applied. 


-) 


22  Harvest  Treatments 

23  Once  the  DFC  for  a  stand  has  been  identified,  DNRC  selects  a  harvest  treatment  that  emulates  the 

24  natural  disturbance  regimes  that  historically  occurred  in  that  cover  type,  most  commonly:  stand- 

25  replacement  fire,  mixed-severity  fire,  or  non-lethal  fire  (ARM  36. 1 1 .408).  DNRC  also  considers 

26  other  natural  disturbances  such  as  insects,  disease,  and  wind  when  selecting  treatments. 

27  A  treatment  is  then  applied  to  emulate  the  natural  disturbance  (primarily  fire)  acting  on  the  forest. 

28  Treatments  that  are  designed  to  emulate  stand-replacement  fire  include  clearcut,  and  seed  tree 

29  har\'ests.  Shelterwood  treatments  typically  emulate  mixed-severity  fires.  Commercial  thinning  and 

30  selection  harvests  emulate  mixed-severity  and  non-lethal  fire  or  gap-replacement  disturbances. 

3 1  DNRC  also  uses  timber  harvesting  to  maintain  forest  health,  increase  tree  growth,  reduce  wildfire 

32  se\erity  and  mortality,  and  promote  desired  forest  cover  types  or  DFCs.  Emulating  fire 

33  disturbances  and  managing  for  DFCs  is  guided  by  the  coarse-filter  approach  described  in  the 

34  SFLMP. 

35  DNRC's  timber  harvests  can  be  grouped  into  two  categories  of  silvicultural  treatments:  regeneration 

36  treatments  and  intermediate  treatments.  Regeneration  treatments  aim  to  initiate  or  assist  the 

37  development  of  a  new  age  class  in  a  stand,  and  can  be  accomplished  by  using  even-aged  methods  or 

38  uneven-aged  methods.  Even-aged  methods  regenerate  or  maintain  a  stand  with  a  single  age  class; 

39  such  methods  include  clearcutting,  seed  tree,  and  shelterwood.  Uneven-aged  or  selection  methods 

40  regenerate  or  maintain  a  multi-aged  stand  by  removing  trees  throughout  the  range  of  age  and  size 
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1  classes  present  in  a  stand.  Selection  cutting  can  be  done  by  removing  single  trees  or  small  groups  of 

2  trees  within  a  stand. 

3  Intermediate  treatments  are  used  to  enhance  the  growth,  quality,  vigor,  and  composition  of  a  stand 

4  after  establishment  and  prior  to  final  harvest.  Two  common  intermediate  treatments  are  commercial 

5  thinning  and  sanitation  cutting. 

6  These  treatments  are  defined  below. 

7  •     Clearcut.  The  cutting  of  essentially  all  trees,  producing  a  fully  exposed  microclimate  for 

8  the  development  of  a  new  age  class.  Regeneration  is  typically  accomplished  by  planting  or 

9  seeding  or  using  seedlings  established  in  advance  of  the  treatment  (Helms  1998).  DNRC 

10  always  retains  some  structural  elements  when  clearcutting,  such  as  small  reserve  patches 

1 1  and  large  snags  and  snag  recruits. 

12  •     Seed  tree.  Thecuttingof  all  trees  except  for  a  small  number  of  widely  dispersed  trees 

13  retained  for  seed  production  and  to  produce  a  new  age  class  in  a  fully  exposed 

14  microenvironment.  Seed  trees  are  often  removed  after  regeneration  is  established,  unless 

15  they  are  required  to  attain  goals  other  than  regeneration  (i.e.,  live  large  tree  or  snag 

16  requirements)  (Helms  1998). 

17  •     Shelterwood.  The  cutting  of  most  trees,  leaving  those  needed  to  produce  sufficient  shade  to 

18  produce  a  new  age  class  in  a  moderated  microenvironment.  Shelterwood  trees  may  be 

19  removed  after  regeneration  is  established,  unless  they  are  required  to  attain  goals  other  than 

20  regeneration  (i.e.,  live  large  tree  or  snag  requirements)  (Helms  1998). 

21  •     Selection.  A  cutting  method  applied  in  uneven-aged  forests  to  regenerate  and  maintain  a 

22  multi-aged  structure  by  removing  some  trees  in  all  size  classes  either  singly,  in  small  groups, 

23  or  in  strips  (Helms  1998). 

24  •     Commercial  thinning.  Any  type  of  thinning  that  produces  merchantable  material  at  least 

25  equal  to  the  value  of  the  direct  costs  of  harvesting  (Helms  1 998). 

26  •     Sanitation  cutting.  The  removal  of  trees  to  improve  stand  health  by  stopping  or  reducing 

27  the  actual  or  anticipated  spread  of  insects  and  disease  (Helms  1998). 

28  Most  of  the  recent  harvests  completed  on  DNRC  land  have  employed  either  selection  or 

29  commercial  thinning  prescriptions  (Table  4.2-2). 

30  Salvage  Harvest 

3 1  The  term  salvage  is  defined  under  ARM  36.1 1.403(71)  as  "the  removal  of  dead  trees  or  trees  being 

32  damaged  or  killed  by  injurious  agents  other  than  competition,  to  recover  value  that  would  be 

33  otherwise  lost."  Injurious  agents  include  wildfires  and  major  outbreaks  of  insects  and  diseases  that 

34  ultimately  inflict  high  tree  mortality  rates  throughout  forested  stands.  Wind  events  can  also  be 

35  considered  injurious;  however,  such  events  typically  result  in  far  less  mortality  than  wildfires  or 

36  insect  and  disease  outbreaks  on  trust  lands. 
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1  TABLE  4.2-2.    PERCENT  OF  THE  TOTAL  TIMBER  HARVESTED  ON  DNRC- 

2  MANAGED  LANDS  STATEWIDE  BY  SILVICULTURAL  METHOD  FOR 

3  FISCAL  YEARS  1998  THROUGH  2005 

Percent  of  Total  Harvest^ 


Silvicultural  Treatment  Method  p.5j.3l  yggrs  1998-2000'         Fiscal  Years  2001-2005^ 

Clearcut  4  5 

Seed  tree  8  18 

Shelterwood  2  8 

Selection  55  47 

Commercial  thinning  31  22 

4  Total  harvest  for  fiscal  years  1998  to  2000  was  27.141  acres;  total  harvest  for  fiscal  years  2001  to  2005  was  31.492  acres. 

5  '  Source:  DNRC  (2000a). 

6  ^  Source:  DNRC  (2005b).  Percentages  do  not  include  fire-salvaged  acres. 

7  Salvage  is  not  considered  a  timber  treatment  but  comprises  a  substantial  proportion  of  the  value 

8  harvested  on  trust  lands  in  some  years.  A  considerable  portion  of  recent  DNRC  harvest  volume  has 

9  been  derived  from  salvage  harvest  resulting  from  fires  and  insect  and  disease  outbreaks.  For  fiscal 

10  years  2001  to  2005,  fire  salvage  comprised  26  percent  of  the  total  har\'est  acreage  on  forested  trust 

1 1  lands  (DNRC  2005b).  This  harvest  occurred  primarily  in  areas  affected  by  large  wildfires, 

12  including  the  fires  in  the  Sula  State  Forest  in  2000  and  the  Coal  Creek  State  Forest  in  2001,  as  well 

1 3  as  the  Maxey  Ridge  and  Wilson  Creek  fires  in  the  Bozeman  area  in  2001 .  Fire  and  insect  and 

1 4  disease  salvage  volume  sold  for  fiscal  years  2006,  2007,  and  2008  and  the  percentage  of  the  total 

1 5  \  olume  sold  those  years  as  salvage  harvest  are  presented  in  Table  4.2-3.  The  high  fire  salvage 

1 6  \olume  associated  with  fiscal  year  2008  is  attributed  to  large  wildfires,  including  the  Chippy  Creek, 

1 7  Jocko  Lakes,  Blackcat,  and  Mile-marker  124  fires. 

18  TABLE  4.2-3.    SALVAGE  HARVEST  VOLUME  SOLD  AND  PERCENTAGE  OF  TOTAL 

19  VOLUME  SOLD  COMPRISING  SALVAGE  HARVEST  FOR  FISCAL 

20  YEARS  2006,  2007,  AND  2008 

Salvage  Harvest 
Volume  Sold  Percent  of  Total  Volume  Sold  as 

Fiscal  Year  Salvage  Type  (million  board  feet)^  Salvage  Harvest 

2006  Insect  and  Disease  16.5  31 

Fire  1.0  1.9 

2007  Insect  and  Disease  27.2  51 

Fire  6.5  12.2 

2008  Insect  and  Disease  2.5  4.8 

Fire  199  37  8 

2 1  Salvage  harvest  volume  sold  does  not  include  volume  sold  as  timber  permits. 

22  Source:  DNRC  (2008b). 

23  Forest  Improvements 

24  DNRC  stn\es  to  maintain  forested  trust  lands  in  a  healthy  condition  in  order  to  protect  the  future 

25  income-generating  capacity  of  the  land.  The  forest  improvement  program  uses  fees  from  har\'ested 
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1  timber  to  improve  the  health,  productivity,  and  value  of  forested  trust  lands.  Uses  of  these  fees  as 

2  authorized  by  statute  include  disposal  of  logging  slash;  reforestation  including  seed  collection, 

3  seedling  production,  and  tree  planting;  acquisition  of,  access  to,  and  maintenance  of  roads  necessary 

4  for  timber  harvest;  other  treatments  necessary  to  improve  the  condition  and  income  potential  of  state 

5  forests;  and  compliance  with  other  legal  requirements  associated  with  timber  harvest.  Specific 

6  activities  include  piling  of  logging  slash,  prescribed  burning,  site  preparation,  reforestation, 

7  fertilization,  thinning,  and  forest  inventory. 

8  Slash  Disposal  and  Prescribed  Burning 

9  Slash  is  the  woody  debris  that  is  dropped  to  the  forest  floor  during  forest  practices.  Slash  disposal 

10  refers  to  the  treatment  of  woody  residue  generated  from  forest  management  activities.  Guidelines 

1 1  for  slash  disposal  to  meet  fire  hazard  reduction  requirements  and  to  meet  the  nutrient  and  CWD 

12  retention  requirements  are  included  in  the  ARMs  (36.1 1.410  and  414).  Slash  disposal  is  also  an 

13  element  of  site  preparation  to  facilitate  stand  regeneration.  Slash  disposal  may  include  brush  piling, 

14  pile  burning,  and  broadcast  burning.  The  annual  average  acres  of  slash  disposal  and  prescribed 

1 5  burning  from  fiscal  years  1 995  through  2005  and  the  total  acres  treated  in  2006  are  presented  in 

16  Table  4.2-4.  hi  fiscal  year  2006,  pile  burning  was  the  most  common  type  of  slash  disposal 

1 7  employed  by  DNRC  (Table  4.2-4). 

18  TABLE  4.2-4.    AVERAGE  ANNUAL  ACRES  OF  SLASH  DISPOSAL  AND  BROADCAST 

19  BURNING  ON  TRUST  LANDS  DURING  FISCAL  YEARS  1996 

20  THROUGH  2005,  COMPARED  TO  2006 

Method  Annual  Average,  1996-2005^  Fiscal  Year  2006^ 

Brush  piling  817  1,654 

Pile  burning  1,677  3,792 

Broadcast  burning  285  417 

2 1  ■    The  acres  in  the  table  represent  the  stand  area  where  these  treatments  occurred,  but  do  not  necessarily  reflect  the  actual  area  treated. 

22  The  amount  of  area  actually  treated  is  typically  much  smaller  than  the  stand  area.  For  example,  during  the  process  of  pile  burning, 

23  slash  from  throughout  a  harvest  unit  is  gathered  into  a  small  area  before  being  bumed. 

24  Source:  DNRC  (2005b,  2006a), 

25  Prescribed  bums  are  those  set  "to  deliberately  bum  wild  land  fuels  in  either  their  natural  or  their 

26  modified  state  and  under  specific  environmental  conditions,  which  allows  the  fire  to  be  confined  to 

27  a  predetemiined  area  and  produces  the  fire  intensity  and  rate  of  spread  required  to  attain  planned 

28  resource  management  objectives"  (Helms  1998).  DNRC  currently  employs  broadcast  burning  and 

29  pile  burning  as  prescribed  fire  methods.  These  methods  are  used  primarily  to  control  the  fire  hazard 

30  associated  with  slash  generated  from  forest  management  activities  and  for  site  preparation  to  meet 

3 1  reforestation  objectives.  DNRC  rarely  uses  broadcast  buming  as  a  management  tool  for  slash 

32  disposal  due  to  liability  issues  and  the  prohibitively  high  costs  to  conduct  such  projects.  Using  the 

33  data  presented  in  Table  4.2-4,  an  average  of  1,962  acres  are  treated  through  prescribed  buming  (pile 

34  and  broadcast  buming)  each  year,  and  4,209  acres  were  bumed  in  fiscal  year  2006. 

35  Site  Preparation 

36  The  Society  of  American  Foresters  defines  site  preparation  as  "hand  or  mechanized  manipulation  of 

37  a  site,  designed  to  enhance  the  success  of  regeneration"  (Helms  1998).  DNRC  uses  buming, 

38  herbicides,  and  mechanical  scarification  to  create  conditions  conducive  to  the  establishment  and 
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1  growth  of  desired  tree  species.  Many  of  the  activities  conducted  under  slash  disposal  also 

2  accomplish  site  preparation  goals,  such  as  slash  piling  and  burning. 

3  Reforestation 

4  Reforestation  is  "the  reestablishment  of  forest  cover  either  naturally  or  artificially  by  direct  seeding 

5  or  planting"  (Helms  1998).  DNRC  regularly  engages  in  reforestation  acti\ities.  primarily  by 

6  planting  in  burned  areas  or  areas  where  regeneration  harvest  treatments  have  occurred,  and  by 

7  interplanting  in  open  areas  following  partial  harvests.  DNRC  reforestation  is  primarily  limited  to 

8  shade-intolerant  species  (ponderosa  pine,  western  larch  [LarLx  occidenlalis],  and  western  white  pine 

9  [Piniis  monticola]),  often  with  seedlings  selected  from  genetically  superior  seed  sources.  DNRC 

1 0  also  monitors  regeneration  sur\'ival  using  surveys  to  assess  survival  of  planted  acres  and  inventory 

1 1  surveys  to  assess  natural  regeneration. 

12  Between  fiscal  years  2001  and  2005.  DNRC  planted  trees  on  approximately  5,103  acres  (average  of 

1 3  1 ,020  acres  per  year).  Between  2001  and  2005,  regeneration  surveys  occurred  on  approximately 

1 4  7,42 1  acres  or  an  average  of  1 ,484  acres  per  year.  Planting  and  regeneration  surveys  may  increase 

1 5  or  decrease  within  a  monitoring  period,  depending  on  the  number  and  severity  of  fires  requiring 

1 6  planting  treatments. 

17  Fertilization 

1 8  Fertilization  associated  with  forest  management  on  trust  lands  consists  of  occasional  applications  of 

1 9  small  amounts  of  fertilizers  to  individual  planted  trees.  DNRC  applies  a  few  thousand  doses  of 

20  fertilizer  annually  on  lands  designated  for  tree  planting.  A  dose  is  typically  about  1  ounce,  and  there 

2 1  may  be  200  to  300  doses  per  acre  when  trees  are  planted.  These  applications  are  designed  to 

22  increase  growth  rates  or  to  overcome  nutrient  deficiencies  in  the  soil.  When  warranted,  DNRC  also 

23  uses  fertilizer  on  newly  constructed  road  cuts  and  fills  to  promote  establishment  of  grass.  The  type 

24  of  fertilizer  applied  varies  based  on  the  soil  deficiency  at  the  site,  but  is  generally  some  combination 

25  of  nitrogen,  phosphorous,  and/or  potassium. 

26  Pre-commerciai  Thinning 

27  Pre-commercial  thinning  is  defined  under  ARM  36. 1 1 .403(59)  as  "the  removal  of  trees  not  for 

28  immediate  financial  return  but  to  reduce  stocking  to  concentrate  growth  on  the  more  desirable 

29  trees."'  From  fiscal  years  1998  and  2004,  DNRC  conducted  pre-commercial  thinning  on 

30  approximately  12,466  acres  of  forested  trust  lands  statewide  with  an  annual  average  of  1,781  acres 

3 1  (DNRC  2005b).  Most  recently,  pre-commercial  thinning  occurred  on  1,537  acres  in  fiscal  year 

32  2006  (DNRC  2006a). 

33  Forest  Inventory 

34  Funding  from  timber  receipts  is  used  to  collect  and  analyze  forest  resource  inventory  data,  including 

35  a  comprehensive  inventory  of  all  timber  resources  on  forested  trust  lands.  This  data  is  housed  in  a 

36  GIS  inventory,  including  the  SLl  database  used  to  support  forest  management  planning,  which  is 

37  coordinated  through  the  Technical  Services  Section  of  the  FMB. 

38  Forest  inventory  field  activifies  consist  primarily  of  accessing  inventory  areas  from  forest  road 

39  systems  with  motorized  \ehicles.  conducting  walk-through  stand  examinations,  conducting  cruise 

40  plots,  and  collecting  other  field  data.  Inventories  are  completed  by  both  DNRC  field  staff  and 
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1  contracted  employees.  From  1997  through  2002,  an  average  of  47,450  acres  of  SLI  data  were 

2  collected  each  year.  Most  of  the  inventory  field  data  were  collected  from  within  the  N WLO  and 

3  SWLO  by  DNRC  contractors  (and  their  employees).  In  2004,  the  inventory  program  collected 

4  14,200  acres  of  SLI  data.  To  date,  approximately  1,206,000  acres  of  forested  and  non-forested  trust 

5  lands  statewide  have  been  inventoried  and  mapped. 

6  Wildfire  Prevention  and  Suppression 

7  The  state  fire  policy  is  contained  in  MCA  76-13-1 15.  In  general,  the  policy  prioritizes  the  safety  of 

8  the  public  and  firefighters  during  wildfire  suppression  activities.  The  policy  states  that  the  state's 

9  priority  is  to  minimize  property  and  resources  loss  from  wildfires  and  minimize  expense  to 

1 0  taxpayers  through  aggressive  and  rapid  initial  attack.  The  policy  acknowledges  that  all  property  in 

1 1  Montana  has  wildfire  protection  from  a  recognized  fire  protection  entity  and  that  all  federal,  state,  or 

12  local  agencies  must  cooperate  and  coordinate  fire  fighting  activities,  including  cooperation,  when 

13  restricting  activity  or  closing  areas  to  access  becomes  necessary.  The  policy  further  states  that  fire 

14  prevention,  hazard  reduction,  and  loss  mitigation  are  important  components  of  the  fire  policy.  It 

1 5  encourages  all  private,  federal,  and  state  landowners  to  responsibly  manage  lands  to  mitigate  fire 

1 6  hazards  and  prevent  fires  on  their  properties,  and  acknowledges  that  sound  forest  management 

1 7  activities  can  reduce  fire  risk  and  improve  the  diversity  and  vigor  of  forested  landscapes.  Lastly,  it 

1 8  encourages  the  development  of  fire  protection  guidelines  for  wildland-urban  interface  to  improve 

1 9  safety  and  reduce  the  risk  and  loss  in  these  areas. 

20  The  state  policy  influences  forest  management  on  trust  lands.  Fires  on  trust  lands  are  addressed 

2 1  through  rapid  initial  attack,  and  the  majority  of  fires  are  put  out  before  they  cost  major  losses  to  the 

22  trust  beneficiaries.  DNRC's  forest  program  also  embraces  the  philosophy  that  sound  forest 

23  management  activities  can  reduce  fire  risk  and  improve  the  diversity  and  vigor  on  forested 

24  landscapes,  while  recognizing  the  natural  role  fire  plays  in  forest  ecosystems  in  Montana.  This  is 

25  demonstrated  in  the  two  previous  sections  (Timber  Stand  Management  and  Harvest  Treatments). 

26  When  a  fire  does  cause  losses  of  fimber  resources,  MCA  77-5-207  provides  for  "fimely  salvage 

27  logging  on  state  forests  of  dead  or  dying  fimber  or  fimber  that  is  threatened  by  insects,  disease,  fire  . 

28  . ."  The  MCA  states  that  DNRC  should  consider  ( 1 )  the  economic  value  of  the  timber  to  be 

29  salvaged;  (2)  the  cost  of  salvage  efforts;  and  (3)  the  long-term  costs  to  all  forest  resources  from 

30  insects,  disease,  or  fire  that  otherwise  might  be  controlled  through  salvage  operations.  The  MCA 

3 1  also  states  that  the  DNRC  should,  to  the  extent  practicable,  harvest  dead  and  dying  timber  before 

32  there  is  substanfial  wood  decay  and  value  loss. 

33  Insects  and  Diseases 

34  There  are  no  specific  regulations  or  policies  pertaining  to  threats  to  timber  resources  attributed  to 

35  insects  and  diseases.  As  described  above  in  two  previous  sections  (Timber  Stand  Management  and 

36  Harvest  Treatments),  insect  and  disease  infestations  are  important  considerations  in  selecting  stands 

37  for  management  and  selecting  appropriate  timber  treatments  to  prevent,  limit,  or  control  outbreaks. 

38  Even  healthy,  well-managed  forests  exhibit  certain  endemic  levels  of  insects  and  disease.  However, 

39  insect  and  disease  outbreaks  appear  to  be  increasing.  Aerial  detection  flights  indicate  that  the 
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1  amount  of  forest  acres  infested  by  various  insects  is  generally  increasing,  and  the  amount  of  the 

2  annual  change  in  acres  infested  is  also  increasing  (Meyer  2006). 

3  When  an  outbreak  occurs  on  trust  lands,  DNRC  pursues  timber  salvage  in  accordance  with  MCA 

4  77-5-207  described  under  Wildfire  Prevention  and  Suppression. 

5  Monitoring  and  BMP  Audits 

6  DNRC  conducts  contract  compliance  monitoring  as  well  as  post-harvest  monitoring  for  compliance 

7  with  the  SFLMP  and  ARMs  for  all  major  resource  areas.  Monitoring  activities,  including  BMP 

8  audits,  are  described  in  Chapter  2  (Environmental  and  Procedural  Setting). 

9  DNRC  inspects  all  active  timber  sales  for  contract  compliance.  For  the  last  monitoring  period 

10  reported  (fiscal  years  2001  through  2005),  2,224  timber  sales  inspections  were  completed  and 

1 1  16,429  items  were  documented  as  satisfactory,  whereas  405  items  required  direction  for 

1 2  improvement  and  47  violations  were  documented  (DNRC  2005b). 

1 3  For  the  last  monitoring  period  reported  (fiscal  years  2001  through  2005),  of  111  wildlife  mitigation 

1 4  measures  applied  on  five  timber  sales,  only  5  percent  were  considered  inadequate.  The  results  of 

1 5  the  monitoring  were  used  to  adjust  fiature  mitigation  measures  related  to  snag  retention  and  road 

16  closures  (DNRC  2005b). 

1 7  Statewide  and  internal  BMP  audits  consistently  demonstrate  that  BMP  applications  meet  or  exceed 

1 8  standards.  For  the  last  monitoring  period  reported  (fiscal  years  2001  through  2005),  internal  BMP 

1 9  audits  found  97  percent  of  the  3,141  practices  evaluated  were  appropriately  applied  and  98  percent 

20  of  the  practices  were  effective  at  protecting  soil  and  water  resources  (DNRC  2005b).  Statewide 

2 1  BMP  audits  on  DNRC  sites  in  2004  also  found  97  percent  of  the  practices  were  appropriately 

22  applied  and  98  percent  were  effective  (DNRC  2004c). 

23  4.2.1.3      Current  Conditions 

24  In  applied  forest  science,  many  terms  are  used  to  describe  forest  conditions  or  forest  attributes.  For 

25  the  purposes  of  this  analysis,  this  section  focuses  on  those  conditions  most  likely  to  change  or  differ 

26  among  the  proposed  alternatives  or  those  conditions  that  are  important  to  HCP  species.  This  section 

27  identifies  the  current  SYC  for  forested  trust  lands  and  includes  a  discussion  of  the  following  forest 

28  attributes:  cover  type  and  DFCs;  size  and  age  class  distribution,  including  old  growth;  stocking 

29  levels;  and  disturbance  processes,  such  as  wildfire  and  forest  insects  and  diseases. 

30  Other  forest  attributes,  such  as  connectivity,  snags,  and  CWD  are  important  features  in  the 

3 1  landscape  and  provide  essential  habitat  components  for  numerous  wildlife  species.  These  attributes 

32  are  discussed  in  Section  4.9  (Wildlife  and  Wildlife  Habitat).  Additionally,  forest  management  in 

33  riparian  areas  also  has  the  potential  to  influence  forest  vegetation.  Forested  riparian  areas  contribute 

34  important  habitat  components  to  fish-bearing  streams,  including  shade,  woody  debris  that  creates 

35  habitat,  and  stream  channel  stability.  Therefore,  timber  management  in  riparian  areas  is  discussed 

36  in  detail  in  Section  4.8  (Fish  and  Fish  Habitat). 
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1  Data  Sources 

2  The  forest  attribute  information  contained  in  this  section  and  the  next  (Section  4.2.2,  Environmental 

3  Consequences)  section  was  derived  from  two  sources.  The  primary  source  of  data  was  DNRC's 

4  SLI  database,  which  contains  field  data  collected  on  timber  stands  managed  by  DNRC.  The  second 

5  source  of  data  was  the  output  data  from  the  forest  management  model  used  to  calculate  the  annual 

6  sustainable  yield  for  DNRC  forested  trust  lands  (DNRC  2004b). 

7  Sustainable  Yield 

8  The  2004  SYC  serves  as  the  baseline  for  the  no-action  alternative  and  represents  more  than  just  an 

9  annual  volume  goal  or  target.  It  also  represents  the  management  level  that  is  needed  to  maintain 

10  healthy  and  diverse  forests  and  meet  other  important  ecological  goals  and  commitments.  The 

1 1  harvest  level  and  the  associated  income  earned  by  the  trust  beneficiaries  are  also  tempered  by  access 

12  and  operability  constraints  as  well  as  DNRC's  environmental  and  legal  commitments,  which  are 

1 3  specified  in  the  SFLMP  and  ARMs.  This  is  clearly  seen  when  comparing  the  various  model  runs  in 

14  the  2004  Sustained  Yield  Calculation  (DNRC  2004b),  as  highlighted  in  Table  4.2-5.  Without  the 

1 5  environmental  commitments  and  legal  constraints  placed  on  DNRC's  forest  management  program, 

1 6  the  annual  sustainable  harvest  level  could  be  as  high  as  94.6  million  board  feet  with  a  PNV  of 

1 7  $346  million  over  the  model  period.  The  model  run  adopted  by  the  Land  Board  incorporated  all 

1 8  environmental  and  legal  commitments  and  resulted  in  a  sustainable  yield  of  53.2  million  board  feet 

19  and  a  PNV  of  $146  million.  The  current  annual  sustainable  yield  represents  56  percent  of  the 

20  potential  volume  and  42  percent  of  the  potential  revenue  of  the  unconstrained  biological  capability 

21  of  DNRC '  s  forested  trust  lands . 


22 
23 
24 


TABLE  4.2-5. 


FOREST  MANAGEMENT  MODEL  RESULTS  FOR  BENCHMARK  RUN 
001  (BM001)  AND  ADOPTED  SUSTAINABLE  YIELD  CALCULATION 
008  (SYC008)  FROM  THE  2004  SUSTAINED  YIELD  CALCULATION 


BM001 
(Biological  Potential) 


SYC0081 


Difference 


Acres  Managed 

Volume  Harvested 
(million  board  feet) 

Present  Net  Value  (PNV) 


668,168 

94.6 

$346  million 


430,784 

53.2 

$146  million 


237,384 
(64.5%ofBM001) 

41.4 
(56.2%ofBM001) 

$200  million 
(42%of  BM001) 


25 

26 


'  SYC008  was  adopted  by  the  Land  Board  in  November  2004. 
Source:  DNRC  (2004b). 


27  Table  4.2-6  shows  the  current  sustainable  yield  allocation  by  land  or  adminisfrative  unit  office.  The 

28  three  land  offices  with  lands  included  in  the  HCP  project  area  (CLO,  NWLO,  and  SWLO)  are 

29  responsible  for  harvesdng  95.5  percent  of  the  total  statewide  DNRC  harvest.  The  sustainable  yield 

30  for  the  Sfillwater  and  Swan  Units  in  the  NWLO  are  separated  from  the  other  NWLO  administrative 

31  units  (Kalispell,  Plains,  and  Libby),  because  these  are  large,  consolidated  blocks  of  state  ownership 

32  with  unique  management  opportunities  and  a  high  level  of  public  interest. 
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TABLE  4.2-6. 


CURRENT  ANNUAL  SUSTAINABLE  YIELD  BY  LAND  OFFICE  AND 
NWLO  ADMINISTRATIVE  UNIT 


Land  Office  and  Administrative  Unit 


Annual  Sustainable 

Yield 

Percent  of  Total 

(million  board  feet) 

Sustaina 

ible  Yield' 

10.1 

190 

6.7 

126 

16.4 

30.8 

33.2 

62.4 

13.6 

25.6 

3.9 

7.3 

25 

47 

Northwest  Land  Office  (NWLO) 

Stillwater  Unit 

Swan  Unit 

Other  Units  (Kalispell,  Plains,  LIbby) 
Total  NWLO 

Southwest  Land  Office  (SWLO) 
Central  Land  Office  (CLO) 
Eastern  Land  Offices  (NELO.  ELO.  and  SLO) 


Total  All  Land  Offices 


3  Percentages  may  not  add  up  due  to  rounding. 

4  Source:  DNRC  (2008a). 


53.2 


100.0 


5      Current  Forest  Cover  Types  and  Desired  Future  Conditions 


6 

7 
8 
9 

While  many  forest  stands  contain  multiple  tree  species,  cover  type  classifications  are  routinely  used 
to  describe  and  categorize  stands  based  on  the  dominant  tree  species  present.  For  the  purposes  of 
this  analysis,  stands  were  classified  into  distinct  cover  types  based  on  the  dominant  species  in  the 
stand  as  shown  in  Table  4.2-7  and  Figure  4.2-1 . 

10 

11 

TABLE  4.2-7. 

HCP  PROJECT  AREA  LANDS  BY  CURRENT  COVER  TYPE  AND 
LAND  OFFICE 

Cover  Type 

CLO 

NWLO 

SWLO 

TOTAL 

Forest 
Acres 

Percent 

of  Forest 

Acres  in 

Cover 

Type 

Forest 
Acres 

Percent 

of  Forest 

Acres  in 

Cover 

Type 

Forest 
Acres 

Percent 

of  Forest 

Acres  in 

Cover 

Type 

Forest 
Acres 

Percent 
of  Forest 
Acres  in 

Cover 
Type 

Mixed  conifer 

390 

0.7 

65,536 

25.4 

4,523 

3.4 

70,450 

15.8 

Hardwoods 

656 

1.2 

816 

0.3 

569 

04 

2,041 

0.5 

Western  larch/ 
Douglas-fir 

0 

0.0 

65.402 

25.4 

20,857 

15.9 

86,260 

19.3 

Douglas-fir 

35,620 

62.9 

7,046 

2.7 

29,242 

22.2 

71,908 

16.1 

Ponderosa  pine 

6,045 

10.7 

47,552 

18.4 

48,640 

37.0 

102,237 

22.9 

Lodgepole  pine 

7,413 

13.1 

20,363 

7.9 

12,432 

9.5 

40,208 

9.0 

Subalpine  fir 

5,385 

9.5 

37,470 

14.5 

5,117 

3.9 

47,972 

10.8 

Western  white  pine               0 

0.0 

7,790 

3.0 

207 

0.2 

7,997 

1.8 

Non-comnnercial 

64 

0.1 

96 

0.0 

293 

0.2 

452 

0.1 

Non-stocked 

1,083 

1.9 

5,830 

23 

9,657 

7.3 

16,570 

3.7 

Total 

56,657 

100.0 

257,901 

100.0 

131,537 

100.0 

446,095 

100.0 

12 
13 

Note:  Totals  may  not  sum  due  to  rounding. 
Source:  DNRC  (2008a). 
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1 

2  FIGURE  4.2-1.     CURRENT  COVER  TYPES  IN  THE  HCP  PROJECT  AREA 

3  The  current  species  composition  of  a  stand  reflects  site  variables,  management  history,  and  natural 

4  processes.  As  shown  in  Table  4.2-7,  the  CLO  and  SWLO  have  a  higher  proportion  of  the  Douglas- 

5  fir  cover  type,  which  is  typically  found  on  the  warmer,  drier  sites  more  common  in  the  eastern  and 

6  southern  parts  of  the  state.  In  contrast,  the  mixed  conifer  and  westem  larch/Douglas-fir  cover  types 

7  are  more  prevalent  on  the  cooler,  moist  sites  found  in  the  northwest  part  of  the  state. 

8  While  Table  4.2-7  reflects  current  cover  type  conditions,  DNRC's  forest  management  activities  are 

9  designed  to  move  stands  toward  DFC  cover  types.  The  acreage  in  each  land  office  by  current  cover 

10  type  and  DFC  type  is  summarized  in  Table  E4-1  in  Appendix  E,  BIS  Tables. 

1 1  The  comparison  of  current  cover  type  acres  with  DFC  cover  types  for  the  CLO  in  Table  E4-1  in 

12  Appendix  E,  EIS  Tables,  shows  little  differences  because  the  SLI  data  for  the  CLO  is  predominantly 

1 3  based  on  aerial  photo  interpretation  and  not  on  field  data.  Therefore,  comparisons  between  current 

14  and  DFC  cover  types  cannot  be  made  on  a  programmatic  scale  at  this  time  for  the  CLO.  In  the 

1 5  CLO,  the  current  cover  type  is  converted  to  DFC  following  analysis  conducted  at  the  project  level. 

1 6  This  is  achieved  by  selecting  silvicultural  treatments  that  emulate  the  stand  development  and  tree 

1 7  species  expected  to  occur  based  on  the  project  area's  disturbance  regime(s). 

1 8  On  the  N WLO  and  SWLO,  detailed  stand  and  site  information  is  available  to  make  comparisons 

19  between  current  and  DFC  cover  types.  For  example,  the  mixed  conifer  cover  type  on  the  NWLO  is 

20  currently  over-represented  when  compared  to  historical  amounts  as  represented  by  target  DFC  acres 

21  (Table  E4-1  in  Appendix  E,  EIS  Tables).  Even  though  there  is  an  overabundance  of  the  mixed 

22  conifer  cover  type  (65,536  acres)  across  the  NWLO  as  compared  to  the  DFC  target  ( 1 7, 141  acres), 

23  only  14,360  acres  currently  contain  the  mixed  conifer  cover  type  and  appropriately  match  the  DFC. 

24  This  implies  that  much  of  the  mixed  conifer  cover  type  (51,176  acres)  currently  occupies  sites 

25  where  other  cover  types  are  desired,  and  this  "surplus"  acreage  should  be  converted  to  other  cover 

26  types  to  more  accurately  reflect  historical  conditions.  Conversely,  some  sites  where  mixed  conifer 

27  cover  types  are  desired  (2,78 1  acres)  are  currently  occupied  by  a  different  cover  type. 
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1  Size  Class 

2  Forest  stands  arc  commonly  grouped  into  size  classes  for  forest  management  purposes,  for 

3  describing  habitat  suitability  for  wildlife,  and  as  an  indication  of  biodiversity.  DNRC  uses  three  size 

4  classes,  seedling/sapling  (less  than  5  inches  diameter  at  breast  height  [dbh]),  poletimber  (5  to 

5  9  inches  dbh),  and  sawtimber  (greater  than  9  inches  dbh),  to  describe  or  group  forest  stands. 

6  Grouping  forest  stands  by  size  class  is  helpful  for  describing  habitat  suitability  for  certain  wildlife 

7  species.  For  example,  young  foraging  habitat  for  lynx  includes  densely  stocked  forest  stands  in  the 

8  seedling/sapling  class  where  the  trees  are  predominantly  less  than  5  inches  dbh  and  the  crowns  are 

9  between  3  and  20  feet  high.  These  are  typically  young  conifer  stands  with  high  stem  densities  that 

1 0  provide  potential  habitat  for  snowshoe  hares,  the  predominant  prey  species  for  lynx.  Size  class  and 

1 1  its  relevance  to  wildlife  are  discussed  in  Section  4.9  (Wildlife  and  Wildlife  Habitat). 

1 2  The  following  size  classes  are  summarized  in  Table  4.2-8  and  Figure  4.2-2,  and  were  derived  trom 
[3       DNRC ■  s  SLl  database: 

1 4  •     Non-stocked.  Fewer  than  50  seedlings  and  saplings  per  acre  or  grass/forb 

1 5  •     Seedlings/saplings.  Predominantly  trees  less  than  5  inches  dbh 

1 6  •     Poletimber.  Predominantly  trees  between  5  and  9  inches  dbh 

1 7  •     Young  sawtimber.  Predominantly  trees  greater  than  9  inches  dbh  and  less  than  100  years 

1 8  old  with  at  least  1 0  percent  crown  cover 

•     Mature  sawtimber.  Predominantly  trees  greater  than  9  inches  dbh  and  greater  than 
1 00  years  old  with  at  least  1 0  percent  crown  cover,  but  many  acres  lack  old-growth 
characteristics,  such  as  large  live  trees  greater  than  150  years  old,  snags,  and  significant 
amounts  of  C WD. 

TABLE  4.2-8.  HCP  PROJECT  AREA  LANDS  BY  CURRENT  SIZE  CLASS  AND 
LAND  OFFICE 


NWLO 

SWLO 

CLO 

HCP  Pre 
Acres 

}ject  Area 

Size  Class 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Percent 
of  Total 

Non-stocked 

5,830 

23 

9,657 

7.3 

1,742 

3.1 

17,230 

3,9 

Seedling/sapling 

30,271 

117 

7,033 

5.3 

1,056 

2.0 

38,360 

85 

Poletimber 

17,969 

7.0 

6,115 

46 

13,278 

23.4 

37,362 

84 

Young  Sawtimber 

37,688 

14.6 

30,707 

23.3 

24,335 

43.0 

92,730 

20.8 

IVIature  Sawtimber 

166,142 

64.4 

78,024 

59.3 

16,246 

28.7 

260,412 

58.4 

Total 

257,901 

100.0 

131,537 

100.0 

56,656 

100.0 

446,094 

100.0 

Note:  Totals  may  not  sum  due  to  round 
Source;  DNRC  (2008a). 
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1 

2  FIGURE  4.2-2.     CURRENT  SIZE  CLASSES  IN  THE  HCP  PROJECT  AREA 

3  Across  the  three  land  offices  in  the  HCP  project  area,  3.9  percent  of  the  forested  trust  lands  are 

4  classified  as  non-stocked,  while  8.5  percent  are  classified  as  seedling/sapling  (Table  4.2-8). 

5  Polefimber  and  sawtimber  stands  represent  a  total  of  87.5  percent  of  the  forested  acres,  with  young 

6  and  mature  sawtimber  stands  representing  almost  80  percent  of  the  area  across  the  three  land 

7  offices. 

8  The  relafive  amounts  of  the  seedling/sapling  class  are  highest  in  the  NAVLO  (1 1 .7  percent)  and 

9  lowest  in  the  CLO  (2.0  percent).  This  difference  reflects  the  higher  proportion  of  stands  in  the 

10  NWLO  that  receive  regeneration  (even-aged)  harvests  compared  to  the  more  common  partial 

1 1  harvests  (uneven-aged)  applied  in  the  SWLO  and  CLO.  The  NWLO  has  more  cool,  moist  sites 

12  where  even-aged  management  is  more  appropriate  as  compared  to  more  warm,  dry  sites  on  the 

13  SWLO  and  CLO  where  uneven-aged  management  is  more  appropriate.  Also  on  the  SWLO  and 

14  CLO,  many  sites  retain  a  sufficient  number  of  sawtimber-sized  trees  (overstory)  post-harvest  to  sfill 

15  be  classified  as  sawtimber  stands. 

16  Many  of  the  sawtimber  stands  also  have  a  seedling/sapling  and/or  poletimber  understory  component 

17  due  to  natural  or  post-harvest  conditions.  Such  stands  are  typically  characterized  by  two  distinct 

18  size  and  age  classes  consisting  of  some  large,  residual  overstory  trees  with  an  understory  of  smaller 

19  trees.  These  stands  are  typically  categorized  as  low-volume  sawtimber  stands  because  the  younger 

20  trees  do  not  have  any  board  foot  volume  associated  with  them  until  they  grow  to  commercial  size 

2 1  (8  inches  dbh  or  more).  Therefore,  the  actual  amount  of  area  with  either  a  seedling/sapling 

22  (8.5  percent)  and/or  a  poletimber  (8.4  percent)  component  is  likely  higher  than  what  is  shown  in 

23  Table  4.2-8. 
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1  Age  Class 

2  Similar  to  size  class,  DNRC  assigns  an  age  class  to  all  stands  in  the  SLI  database  based  on  the 

3  predominant  size  class  of  the  stand.  Age  class  information  is  helpftil  in  describing  forest  structure 

4  and  de\  elopment.  for  describing  biodiversity,  and  for  assessing  wildlife  habitat. 

5  Seedling  sapling  stands  (less  than  5  inches  dbh)  are  typically  represented  by  the  0-  to  39-year  age 

6  class.  Likewise,  poletimber  stands,  where  most  of  the  trees  are  5  to  9  inches  dbh,  are  typically 

7  represented  by  the  40-  to  99-year  age  class.  Unlike  these  younger  age  stands,  however,  sawtimber 

8  stands  (greater  than  9  inches  dbh)  can  be  represented  by  the  40-  to  99-year,  100-  to  1 50-year, 

9  1 50-or-more-year  age  classes,  depending  on  site  quality,  stocking,  past  management  practices  and 

10  disturbances,  species  composition,  and  many  other  factors. 

1 1  Forest  structure  is  also  influenced  by  stand  age.  In  general,  younger  stands  represented  by  the  0-  to 

1 2  39-year  and  40-  to  99-year  age  classes  tend  to  exhibit  single-  or  two-storied  canopy  structures. 

1 3  Single-storied  stands  have  a  single  canopy  layer  with  minimal  vertical  canopy  structure  or 

1 4  stratification,  whereas  two-storied  stands  have  two  canopy  layers,  such  as  an  overstory  of  larger, 

1 5  older  trees  with  an  understory  of  young  regeneration.  Multi-storied  stands,  where  the  canopy  is 

1 6  stratified  into  three  or  more  layers,  are  typically  older  ( 1 00  years  old  or  older,  including  old  growth), 

1 7  more  complex,  and  further  along  in  stand  development. 

1 8  The  coarse-filter  approach  from  the  SFLMP  emphasizes  management  for  a  variety  of  forest 

19  structures  and  compositions  to  promote  biodiversity.  Age  class  distribution  is  one  of  the  parameters 

20  generally  considered  when  assessing  suitability  of  habitat  for  a  variety  of  wildlife  species.  For 

21  example,  stands  in  the  100-  to  150-year  and  1 50-or-more-year  age  classes  situated  on  warm  sites 

22  containing  large  trees  that  are  open  to  moderately  dense  can  provide  important  habitat  for  species 

23  such  as  flammulated  owls.  Each  age  class,  with  its  associated  forest  structure,  provides  important 

24  wildlife  habitat,  as  discussed  in  greater  detail  in  Section  4.9  (Wildlife  and  Wildlife  Habitat). 

25  Table  4.2-9  and  Figure  4.2-3  provide  the  current  age  classes  in  the  HCP  project  area. 

26  Approximately  12  percent  of  the  HCP  project  area  on  the  NWLO  and  SWLO  is  0  to  39  years  old, 

27  while  roughly  25  percent  is  40  to  99  years  old.  A  large  number  of  acres  in  the  HCP  project  area  are 

28  in  the  older  age  classes  (Table  4.2-9).  Stands  that  are  100  or  more  years  old  represent  62  percent  of 

29  the  area  on  the  NWLO  and  56  percent  of  the  area  on  the  SWLO.  Stands  in  the  older  age  classes 

30  have  10  percent  or  more  crown  cover  consisting  of  mature  sawtimber  (greater  than  9  inches  dbh  and 

31  100  or  more  years  in  age)  but  may  have  an  understory  of  young  regeneration  (0  to  39  years). 
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HCP  PROJECT  AREA  LANDS  BY  CURRENT  AGE  CLASS  AND 
LAND  OFFICE 


CLO 

1 

NWLO 

SWLO 

HCP  Proj 
Acres 

ect  Area 

Age  Class 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Percent  of 
Total 

No  age  data^ 

0 

0 

5,126 

2.0 

7,085 

5.4 

12,211 

2.7 

0  -  39  years 

13,282 

23.4 

31,952 

12.4 

15,679 

11.9 

60,913 

13.6 

40  -  99  years 

6,895 

12.2 

61,588 

23.9 

34,788 

26.4 

103,271 

23.1 

100 -150  years 

22,977 

40.6 

63,414 

24.6 

43,310 

32.9 

129,701 

29.1 

1 50+  years 

13,503 

23.8 

95,821 

37.2 

30,676 

23.3 

140,000 

31.4 

Total 

56,657 

100.0 

257,901 

100.0 

131,537 

100.0 

446,095 

100.0 

Age  data  for  the  CLO  estimated  from  age  data  collected  randomly  across  the  CLO. 
^   Acres  with  no  age  class  defined  represent  stands  where  no  age  data  currently  exist. 
Note;  Totals  may  not  sum  due  to  rounding. 
Source:  DNRC  (2008a). 
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FIGURE  4.2-3.  CURRENT  AGE  CLASSES  IN  THE  HCP  PROJECT  AREA 


9  Old  Growth 

10  The  term  old  growth  is  sometimes  used  to  describe  the  later,  or  older,  stages  of  forest  stand  natural 

1 1  development  (Green  et  al.  1992),  which  share  some  common  characteristics  or  attributes. 

12  Characteristics  associated  with  old  growth  generally  include  stands  with  relatively  large,  old  trees 

13  where  the  stand  exhibits  some  degree  of  a  multi-storied  structure;  has  signs  of  decadence,  such  as 

14  rot  and  spike-topped  trees;  and  contains  standing  large  snags  and  large  down  logs.  These  attributes 

1 5  vary  widely  in  old-growth  stands  across  the  landscape,  with  some  old-growth  stands  exhibiting  high 

16  levels  of  old-growth  attributes  (i.e.,  many  large  trees,  a  well-developed  multi-storied  canopy 

1 7  structure,  and  many  standing  large  snags  and  large  down  logs)  and  some  exhibiting  low  levels  of 

18  old-growth  attributes. 
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While  this  qualitative  definition  of  old  growth  provides  a  useflil  description  for  communication 
purposes,  a  quantifiable  definition  is  needed  to  determine  which  stands  will  be  classified  as  old 
growth  for  making  project-level  decisions  and  treatment  recommendations.  Therefore,  old  growth 
is  defined  in  the  ARMs  (36. 1 1 .403(48))  as  "forest  stands  that  meet  or  exceed  the  minimum  number, 
size,  and  age  of  those  large  trees"  as  noted  in  Old-Growth  Forest  Types  oj  the  Northern  Region 
(Green  etal.  1992). 


9 

10 


Table  4.2-10  shows  the  number,  size,  and  age  of  trees  needed  to  meet  minimum  old-growth 
requirements  for  specific  cover  types.  Using  these  criteria,  the  number  of  old-growth  acres  by  land 
office  is  shown  in  Table  4.2-1 1  for  the  HCP  project  area  and  the  unit  offices  in  the  NWLO.  Figure 
4.2-4  shows  the  percentages  of  old-growth  habitat  across  the  HCP  project  area. 


12 


TABLE  4.2-10. 


Cover  Type 


CRITERIA  USED  TO  IDENTIFY  OLD-GROWTH  FOREST  STANDS  ON 
FORESTED  TRUST  LANDS  IN  WESTERN  MONTANA 


Minimum  Age 


Trees  per  Acre 


Minimum  dbh  (inches) 


Mixed  conifer 

Western  larch/Douglas-fir 

Douglas-fir 

Ponderosa  pine 

Lodgepole  pine 

Alpine  fir 

Western  white  pine 


180 
170 
170 
170 
140 
180 
180 


10 
10 
8 
8 
10 
10 
10 


21 
21 
21 
21 
13 
17 
21 
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Source:  Adapted  from  Old-Growth  Forest  Types  of  the  Northern  Region  (Green  et  al.  1992). 
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TABLE  4.2-11. 


ACRES  OF  OLD  GROWTH  BY  LAND  OFFICE  IN  THE  HCP 
PROJECT  AREA 


Land  Office  and 
Administrative  Unit 


Total  acres 


Total  Old-Growth 
Acres 


Percent  of  Total  Acres  that 
are  Old  Growth 


NWLO 
Swan  Unit 
Stillwater  Unit 
Other  NWLO  Units 
Total  NWLO 

SWLO 

CLO 


37,913 

12,829 

107,328 

15,775 

112,660 

8,247 

257,901 

36,851 

131,537 

10,839 

56,657 

5,666 

33.8 
14.7 

7.3 
14.3 

8.2 
10,0 


Total 


446,095 


53,356 


12.0 


16 

17 


Note:  Totals  may  not  sum  due  to  rounding. 
Source:  DNRC  {2008a). 
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FIGURE  4.2-4.     PERCENTAGE  OF  OLD-GROWTH  HABITAT  IN  THE  HCP  PROJECT  AREA 


3  Within  the  HCP  project  area,  12  percent  of  the  area  is  classified  as  old  growth.  Among  the  three 

4  land  offices  within  the  HCP  project  area,  the  NWLO  has  the  highest  proportion  of  old  growth,  with 

5  33.8  percent  of  the  Swan  Unit  classified  as  old  growth,  14.7  percent  of  the  Stillwater  Unit  classified 

6  as  old  growth,  and  7.3  percent  across  the  other  NWLO  administrative  units,  which  contain  scattered 

7  parcels  rather  than  blocked  lands. 

8  Crown  Closure 

9  Crown  cover  is  the  ground  area  covered  by  the  crowns  of  trees  or  woody  vegetation  as  delimited  by 

10  the  vertical  projection  of  crown  perimeters  and  is  commonly  expressed  as  a  percent  of  total  ground 

1 1  area.  For  the  purpose  of  this  analysis,  the  term  crown  closure  will  be  used  synonymously  with 

12  crown  cover.  DNRC  uses  percent  total  crown  closure  as  a  surrogate  for  stocking  levels.  Stocking 

13  levels  refer  to  the  density  of  the  trees  in  a  stand  relative  to  a  desired  level.  The  size  of  trees  in  a 

14  stand  is  also  a  consideration  when  describing  stocking  levels.  A  ftiUy  stocked  sapling  stand  may 

1 5  have  400  trees  per  acre,  whereas  a  sawtimber  stand  may  be  considered  ftilly  stocked  with  just  1 00 

16  trees  per  acre.  Figures  4.2-5  through  4.2-7  illustrate  the  differences  in  crown  cover  for  low-stocked, 

17  medium-stocked,  and  well-stocked  stands. 

1 8  Crown  closure  has  implications  for  forest  producfivity,  forest  health,  biodiversity,  and  wildlife 

19  habitat.  Densely  stocked  stands,  where  tree  crowns  touch  or  overlap  each  other,  for  example,  are 

20  often  more  susceptible  to  insect  and  disease,  because  the  individual  trees  are  more  likely  to  suffer 

21  stress  fi"om  competition  for  limited  site  resources  such  as  water,  sunlight,  and  nutrients.  Low- 

22  stocked  stands,  where  tree  crowns  are  spread  widely  apart  and  do  not  touch  each  other,  may  be  less 

23  productive  fi-om  a  timber  standpoint  because  some  of  the  site  resources  are  not  being  captured  and 

24  converted  into  tree  growth. 
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Crown  closure  is  also  an  important  parameter  for  describing  the  characteristics  and  quality  of  habitat 
for  many  wildlife  species.  A  more  complete  discussion  of  wildlife  habitat  and  species  associations 
related  to  stocking  levels  and  stand  density  is  provided  in  Section  4.9  (Wildlife  and  Wildlife 
Habitat). 


.♦     ♦ 


6  FIGURE  4.2-5.     OVERHEAD  VIEW  OF  REPRESENTATIVE  CROWN  CLOSURE  IN  A  LOW- 

7  STOCKED  STAND 


9 
10 
11 
12 


FIGURE  4.2-6.     OVERHEAD  VIEW  OF  REPRESENTATIVE  CROWN  CLOSURE  IN  A  MEDIUM- 
STOCKED  STAND 
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FIGURE  4.2-7. 


OVERHEAD  VIEW  OF  REPRESENTATIVE  CROWN  CLOSURE  IN  A  WELL- 
STOCKED  STAND 


4 
5 
6 
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Table  4.2-12  summarizes  forested  trust  lands  within  the  HCP  project  area  by  crown  closure 
(stocking  level)  and  land  office.  Stocking  level  is  represented  by  the  percentage  of  total  crown 
cover  occurring  within  each  SLl  stand.  Total  crown  cover  includes  the  overstory,  mid-story,  and 
understory  canopy  layers. 

TABLE  4.2-12.     HCP  PROJECT  AREA  LANDS  BY  CROWN  CLOSURE  (STOCKING 
LEVEL)  BY  LAND  OFFICE 


CLO 


NWLO 


SWLO 


HCP  Project  Area 


Crown  Closure 
(Stocking  Level) 


Percent 
Forest  of  Land 
Acres         Office 


Percent  Percent  Percent  of 

Forest        of  Land       Forest       of  Land       Forest       HCP  Project 
Acres         Office        Acres        Office        Acres  Area 


10 
11 


12 
13 
14 
15 
16 
17 
18 


Well-stocked  (>70%       25,743 
crown  cover) 

Medium-stocked  (40-     17,536 
69%  crown  cover) 

Low-stocked  (<40%        12,303 
crown  cover) 

Non-stocked  1,075 

Total  56,657 


45.4 

31.0 

21  7 

1.9 
100.0 


165.442 


64.1 


61,899 


47.1         253,084 


67,644         26.2 


18,985 


7.4 


5,830  2.3 

257,901        100.0 


40,268  30.6 

19,713  15.0 

9,657  7.3 

131,537  100.0 


125,449 

51.000 

16,562 
446,095 


56.7 

28.1 

11.4 

3.7 
100.0 


Note:  Totals  may  not  sum  due  to  rounding. 
Source:  DNRC  (2008a). 

As  shown  in  Table  4.2-12  and  Figure  4.2-8,  56.7  percent  of  the  HCP  project  area  is  classified  as 
well-stocked  and  28.1  percent  as  medium-stocked.  The  NWLO  has  the  highest  proportion  of 
medium-  to  well-stocked  stands  and  the  lowest  proportion  of  low-stocked  stands,  as  compared  to 
the  CLO  and  SWLO.  This  stocking  trend  reflects  the  change  from  higher-productivity  stands  in  the 
NWLO  to  comparatively  lower-productivity  stands  in  the  SWLO  and  CLO  as  well  as  a  higher 
percentage  of  low-stocked  stands  moving  eastward  due  to  a  higher  amount  of  savannah-like  forest 
types  (forests  with  widely  spaced  trees  and  sparse  crown  cover). 
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FIGURE  4.2-8. 


CURRENT  CROWN  CLOSURE  (STOCKING  LEVEL)  IN  THE  HOP 
PROJECT  AREA 


Disturbance  Processes 


6  There  are  two  primary  disturbance  processes  of  concern  to  DNRC  forest  managers:  wildfires  and 

7  insect  or  disease  outbreaks.  Both  of  these  processes  are  endemic  to  state  forests  and  have  long 

8  played  important  ecological  roles  in  shaping  forest  vegetation  across  the  landscape.  These 

9  processes  are  further  described  below. 

10  Wildfire 

1 1  This  section  describes  the  frequency,  causes,  and  trends  of  fires  in  the  planning  area. 

12  Fire  Frequency 

1 3  Fire  has  a  long-standing  ecological  role  in  the  forests  of  the  northern  Rocky  Mountains.  Fire 

1 4  regimes,  reflecting  the  frequency  and  severity  of  fires  in  a  given  area  over  time,  vary  based  on  forest 

1 5  vegetation,  climate,  and  precipitation.  To  characterize  fire  frequency  and  conditions  in  the  planning 

1 6  area,  forests  are  grouped  into  four  categories:  dry  montane  forests,  moist  montane  forests,  lower 

1 7  supalpine  forests,  and  upper  subalpine  forests.  These  forests  are  characterized  below  followed  by 

1 8  historical  and  current  fire  conditions  for  each.  The  following  information  is  summarized  from 

19  Forest  Fires  in  the  U.  S.  Northern  Rockies:  A  Primer  (Cilimburg  and  Short  2005): 

20  •     Dr>' montane  forests.  Low-elevation,  warm,  dry  sites  with  less  than  20  inches  of  rain  per 

2 1  year,  typically  dominated  by  ponderosa  pine,  Douglas-fir,  and  western  larch. 

22  •     Moist  montane  forests  (mixed  conifer  forests).  Mid-elevation  forests  (3,000  to  7,000  feet) 

23  receiving  at  least  20  inches  of  mean  annual  precipitation.  The  wetter  conditions  allow 

24  drought-tolerant  tree  species  such  as  ponderosa  pine,  Douglas-fir,  western  larch,  western 

25  white  pine,  and  lodgepole  pine  (Finns  contorta)  to  grow  alongside  less  drought-tolerant 
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1  species  like  grand  fir  {Abies  grandis),  western  redcedar  ( Thuja  plicata),  western  hemlock 

2  (Tsuga  heterophylla),  Englemann  spruce  (Picea  engelmanii),  and  subalpine  fir  (Abies 

3  lasiocarpa). 

4  •     Lower  supalpine  forests.  Generally  located  on  cool,  moist  sites  between  5,000  and 

5  7,000  feet  in  elevation.  Mean  annual  precipitation  ranges  fi-om  20  to  50  inches,  with  much 

6  falling  as  snow.  Subalpine  fir  and  Englemann  spruce  dominate  many  stands  of  this  forest 

7  type. 

8  •     Upper  subalpine  forests.  Generally  occurring  above  7,000  feet  and  extending  to  the  upper 

9  timberline.  Mean  annual  precipitation  ranges  fi^om  25  to  60  inches,  with  extreme  cold  in 

10  winter  and  severe  frosts  in  summer.  Only  the  most  cold-tolerant  tree  species,  like  subalpine 

1 1  fir,  Englemann  spruce,  lodgepole  pine,  and  whitebark  pine  {Pinus  albicaulis),  can  persist 

12  within  the  region's  upper  subalpine  zone. 

13  Fires  in  the  dry,  montane  forests  of  Montana  and  Idaho  occur  fi"equently  because  vegetation  is 

14  regularly  flammable  (Cilimburg  and  Short  2005).  Historically,  fire  in  dry  montane  forests  led  to 

15  stands  with  groups  of  widely  spaced  trees  often  with  sparse,  low  foliage.  Native  Americans  likely 

16  increased  the  fire  frequency  in  these  forests,  particularly  in  heavily  used  valleys,  whereas  more 

17  recent  fire  suppression  has  had  the  opposite  effect.  These  efforts  created  thick  forests  with 

1 8  regenerating  trees,  increasing  the  likelihood  that  a  fire  would  carry  through  the  treetops  and  leave 

1 9  many  dead  trees  in  its  wake. 

20  Fires  in  the  moist  montane  forests  of  Montana  and  Idaho  are  highly  variable,  with  a  mean  retum 

21  interval  of  78  years  and  a  range  of  25  to  50  years  on  the  warmest  and  driest  of  these  forests 

22  (typically  Douglas-fir  cover  types)  to  70  to  250  years  for  the  moist,  humid  forests  usually  dominated 

23  by  western  redcedar  and  westem  hemlock  (Cilimburg  and  Short  2005).  The  warm,  wet  conditions 

24  of  moist  montane  forests  encourage  dense  growth,  but  also  tend  to  snuff  out  most  ignitions.  The 

25  longer  a  stand  goes  without  fire,  however,  the  more  likely  the  fire  will  carry  up  to  the  tree  canopies. 

26  Therefore,  these  stands  are  predisposed  to  crown  fire.  Under  normal  weather  conditions,  fires  in 

27  these  forests  will  creep  through  the  understory  with  occasional  flare-ups  in  the  dry  areas,  fiiel  laden 

28  areas,  or  on  steep  slopes.  During  drought  years,  stand-replacing  fires  can  occur  particularly  on  steep 

29  slopes. 

30  Fires  in  lower  subalpine  forests  of  Montana  and  Idaho  are  typically  infi-equent,  with  a  mean  fire 

3 1  retum  interval  of  1 1 7  years.  These  sites  tend  to  develop  dense  thickets  of  fire-sensitive  trees.  Thus, 

32  when  periodic  drought  occurs,  these  heavily  stocked  stands  are  prone  to  severe,  stand-replacing 

33  fires.  However,  lodgepole  cover  types  within  this  forest  category  follow  a  different  pattem.  These 

34  drier  stands  often  support  regular  understory  fires  in  addition  to  periodic  stand-replacing  fires,  and 

35  recent  increases  in  mountain  pine  beetle  outbreaks  encourage  crown  fires  in  these  stands  (Cilimburg 

36  and  Short  2005). 

37  Fires  in  upper  subalpine  forests  of  Montana  and  Idaho  tend  to  be  infrequent,  with  a  mean  retum 

38  interval  of  139  years  due  to  the  cold  weather,  rocky  conditions,  and  widely  spaced  vegetation  in  this 

39  elevation  zone.  Fires  that  do  occur  tend  to  creep  through  the  understory  and  affect  few  trees. 

40  Crown  fires  are  infrequent,  with  a  recurrence  interval  of  200  years  (Cilimburg  and  Short  2005). 
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1  Fire  Causes 

2  Fire  ignitions  are  commonly  classified  as  either  lightning-  or  human-caused  (NIFC  200 1 ). 

3  Historically,  lightning  strikes  from  dry  thunderstorms  caused  the  majority  of  fires  in  the  planning 

4  area.  Native  Americans  also  likely  contributed  to  historical  forest  fires  as  well  (Cilimburg  and  Short 

5  2005).  Today,  data  from  1998  through  2007  indicate  that  nearly  half  of  all  fires  on  lands  for  which 

6  DNRC  has  direct  protection  responsibilities  statewide  are  human-caused  (DNRC  2008c).  However, 

7  lightning-caused  fires  still  bum  more  acres  than  human-caused  fires  (DNRC  2008c)  because 

8  human-caused  fires  are  more  quickly  reported,  accessed,  and  extinguished  (often  due  to  threats  to 

9  human  life  or  property)  (Cilimburg  and  Short  2005). 

10  Fire  Season 

1 1  The  forest  fire  season  in  the  Northern  Rockies  peaks  in  midsummer  when  temperatures  are  high  and 

1 2  humidity  is  low,  forest  vegetation  is  dry,  dry  lightning  is  pervasive,  and  winds  are  common  (Cooper 

1 3  et  al.  1 99 1 ;  Rorig  and  Ferguson  1 999;  Kipfmueller  and  Swetnam  2000).  Each  year  has  a  fire 

1 4  season,  but  some  years  bring  more  fires  than  others.  More  of  the  forest  is  capable  of  supporting 

1 5  fires  and  spreading  fires  during  drought  years  than  in  nonnal  years.  Recent  notable  fire  seasons 

1 6  across  the  Northern  Rockies  occurred  in  2000,  200 1 ,  and  2003  where  regions  were  reported  to  be  in 

1 7  moderate  to  severe  drought  (NIFC  200 1 ;  Anonymous  2003). 

18  Recent  Fire  Data 

19  Figure  4.2-9  shows  the  amount  of  trust  land  acres  burned  fi-om  1988  to  2007  across  three  landscape 

20  scales:  the  HCP  project  area,  planning  area,  and  statewide.  Since  2000,  severe  fire  seasons  have 

21  become  more  fi-equent.  Prior  to  2000,  the  amount  of  acres  burned  in  the  HCP  project  and  planning 

22  areas  was  relatively  stable,  with  occasional  years,  such  as  1988,  showing  increased  activity.  From 

23  1988  through  1999,  only  1  year  (1988)  exceeded  5,000  acres  burned  across  all  three  landscape 

24  scales.  However,  from  2000  through  2007,  3  years  (2000,  2001,  and  2006)  have  seen  more  than 

25  5,000  acres  burned  in  the  HCP  project  and  planning  areas,  and  5  years  have  seen  over  5,000  acres  of 

26  trust  lands  burned  statewide.  Comparing  the  trend  in  annual  acres  burned  across  each  landscape 

27  scale  shows  similarity  for  all  years  except  2006,  when  much  of  the  fire  activity  occurred  on  the  east 

28  side  of  the  state,  outside  of  the  HCP  project  and  planning  areas. 

29  The  average  amount  of  acres  burned  on  all  ownerships  in  the  planning  area  has  also  increased  when 

30  comparing  the  two  time  periods:   1988  to  1999  and  2000  to  2007.  For  all  ownerships  combined,  the 

3 1  average  amount  of  acres  burned  annually  has  increased  from  63,482  acres  burned  annually  fi^om 

32  1 988  to  1 999  to  268,7 1 4  acres  fi-om  2000  to  2007,  which  is  a  323  percent  increase. 

33  The  impact  of  this  increase  in  terms  of  the  percent  of  each  ownership  burned  from  1988  to  2007 

34  differs  greatly.  From  1 998  to  2007,  a  higher  proportion  of  National  Park  Service  (NPS)  and  USFS 

35  ownerships  burned  (24.6  and  13.3  percent,  respectively)  than  other  ownerships. 

36  Comparafively,  just  3.3  percent  of  trust  lands  in  the  planning  area  burned  from  1988  to  2007.  The 

37  variability  in  the  proportion  of  ownership  burned  can  be  attributed  in  part  to  differing  forest  and  fire 

38  management  policies  among  ownerships.  For  example,  NPS  lands  are  virtually  excluded  from 

39  active  forest  management,  and  fires  are  generally  allowed  to  bum  on  NPS  land  unless  there  is  a  risk 

40  to  stmctures  or  private  property. 
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FIGURE  4.2-9.     ANNUAL  TRUST  LAND  ACRES  BURNED  FROM  1 988  TO  2007 


3  Based  on  the  data  from  1988  to  2007,  severe  fire  seasons  have  become  more  common  since  2000. 

4  This  trend  is  consistent  across  all  ownerships  within  the  planning  area.  Given  current  forest 

5  conditions  and  the  drought  status  in  Montana  (MNRIS  2005a),  the  trend  of  increasing  acres  burned 

6  now  appears  to  be  the  norm  rather  than  the  exception  they  once  were.  Forest  management  and  fire 

7  suppression  policies  that  differ  by  ownership  will  also  impact  the  amount  of  acres  burned  in  the 

8  HCP  project  and  planning  areas.  Fire  activity  is  more  likely  on  ownerships  with  large  amounts  of 

9  acreage  in  the  HCP  planning  area  that  have  less-aggressive  forest  and  fire  management  policies, 

10  such  as  the  USFS  and  NFS.  Fires  on  those  ownerships  could  affect  adjacent  managed  forest 

1 1  ownerships,  such  as  trust  lands,  in  the  project  and  planning  area. 

12  Forest  Insects  and  Diseases 

13  The  following  subsections  describe  two  disturbance  processes  affecting  forest  health,  insects  and 

14  forest  disease.  Even  healthy,  well-managed  forests  exhibit  certain  endemic  levels  of  insects  and 

1 5  disease.  However,  several  factors  as  described  below  are  likely  to  contribute  to  higher  insect 

1 6  infestation  and  disease  infection  levels  on  forested  trust  lands  in  the  foreseeable  future. 

17  Insects 

1 8  Forest  stands  in  Montana  may  be  susceptible  to  damage  from  a  variety  of  insect  pests,  including,  but 

19  nothmitedto 

20  •     Sprucehudworm  {Choristoneura  occidentalis) 

21  •     Mountain  pine  beetle  {Dendroctoniis  ponderosae) 

22  •     Western  pine  beetle  {Dendroctonns  brevicomis) 
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1  •     Doug\as-f\r  beetle  (Dendroctonus  pseudotsngae) 

2  •     Spruce  beetle  (Dendroctomis  rufipemiis). 

3  Insects  affect  specific  species  of  trees  as  their  names  indicate;  however,  stands  with  high  densities, 

4  multi-stories,  or  previous  injuries  tend  to  be  more  susceptible  (USPS  et  al.  1996;  Johnson  and  Lyon 

5  1991;  Hagle  et  al.  2003;  and  Sinclair  et  al.  1987).  Some  insects  cause  deformities  or  reduce  seed 

6  production,  but  most  of  them  cause  reduced  growth  or  mortality.  Insect  infestations  are  typically 

7  prevented  by  maintaining  species-  and  age-diverse  stands;  maintaining  vigorous  trees  with  minimal 

8  injuries;  and  for  some  insects,  by  thinning  stands.  If  detected  in  a  timely  manner,  insect  infestations 

9  can  be  treated  with  insecticides  or  prompt  remo\al  of  infested  trees. 

1 0  DNRC  assesses  stand  susceptibility  to  each  insect  and  assigns  a  hazard  rating  of  low,  medium,  or 

1 1  high  (DNRC  2005b).  Hazard  ratings  represent  the  relative  susceptibility  of  stands  to  attack  by  the 

12  specified  insect.  A  gi\'en  acre  may  have  a  high  hazard  rating  for  some  insects  and  a  low  rating  for 

1 3  others.  The  hazard  ratings  are  dependent  on  factors  such  as  tree  species  mix,  size,  stocking  level, 

14  and  elevation.  DNRC  also  conducts  annual  insect  and  pest  damage  flights,  which  are  used  to 

1 5  identify  infested  stands  and  possible  salvage  needs.  DNRC  rarely  uses  insecticides  to  treat  stands, 

1 6  but  does  use  the  rating  system  to  select  and  prioritize  stands  for  treatment. 

1 7  Table  4.2-13  shows  the  forest  acres  assigned  to  high,  medium,  or  low  hazard  ratings  for  several 

1 8  common  forest  insects  within  the  HCP  project  area.  Approximately  42.6  percent  of  forested  trust 

19  lands  within  the  HCP  project  area  is  at  high  risk  for  spruce  budworm  infestation.  A  high  number  of 

20  acres  are  also  at  medium  risk  of  attack  by  Douglas-fir  beetle  (64.9  percent),  mountain  pine  beetle  in 

2 1  stands  with  ponderosa  pine  (48.6  percent),  and  mountain  pine  beetle  in  stands  with  lodgepole  pine 

22  (55.1  percent). 

23  TABLE  4.2-1 3.     FOREST  ACRES  AT  RISK  OF  INSECT  INFESTATION  IN  THE  HCP 

24  PROJECT  AREA 


25 


Percent  of  Project 

Insect  Hazard  Rating 

Acres  at  Risk 

Area  at  Risk 

Spruce  Beetle 

Medium 

89,342 

20.0 

Low 

106,867 

24.0 

Douglas-fir  Beetle 

Medium 

289,738 

64.9 

Low 

134,418 

30.1 

Mountain  Pine  Beetle  in  Stands  with  Ponderosa  Pine  Present 

Medium 

216,634 

48.6 

Low 

38,986 

8.7 

Mountain  Pine  Beetle  in  Stands  with  Lodgepole  Pine  Present 

Medium 

245,788 

55.1 

Low 

73,118 

16.4 

Spruce  Budworm 

High 

189,949 

42.6 

Medium 

161,983 

36.3 

Low 

89,796 

20.1 

Source:   DNRC  {2008a), 
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1  The  acres  at  risk  and  insect  outbreaks  are  likely  to  increase  in  the  foreseeable  future  on  forested  trust 

2  lands.  Due  to  years  of  declining  forest  management  on  federal  lands,  fire  suppression,  and  drier 

3  conditions  associated  with  ongoing  drought,  many  western  forests  are  at  an  increased  risk  of 

4  large-scale  insect  outbreaks. 

5  Diseases 

6  In  addition  to  forest  insects,  a  number  of  forest  diseases  also  occur  in  Montana.  The  primary 

7  diseases  affecting  forested  trust  lands  in  Montana  include,  but  are  not  limited  to 

8  •     Dwarf  mistletoe  (Arceuthobium  spp.) 

9  •     Indian  paint  fungus  {Echwodontium  tinctorium) 

10  •     Armillaria  root  disease  (often  caused  by  AnniUaha  mellea) 

11  •     Red  ring  rot  {PheUimis  pini) 

12  •     White  pine  blister  rust  (C/'ona/Y/ww /-/Zj/co/o). 

1 3  Other  occasional  disease  problems  include  larch  needle  cast  (Meria  larcicis)  and  larch  needle  bhght 

14  {Hypodennella  laricis).  Four  of  the  five  more  common  diseases,  dwarf  mistletoe,  Indian  paint 

1 5  fungus  root  disease,  and  red  ring  rot,  generally  affect  conifer  stands  that  are  dense,  older,  and 

16  multistoried  (USPS  et  al.  1996;  Hagle  et  al.  2003;  Sinclair  et  al.  1987).  The  primary  effects  on 

1 7  forest  vegetation  include  reduced  tree  growth  and  productivity  or  susceptibility  to  windthrow  (USPS 

18  et  al.  1996;  Hagle  et  al.  2003;  Sinclair  et  al.  1987).  Prevention  of  diseases  is  achieved  by 

19  minimizing  wounding  of  trees  during  other  forest  management  activities,  maintaining  diverse 

20  stands,  and  limiting  overstocking  to  maintain  vigorous  tree  growth.  Common  treatments  include 

2 1  removing  affected  trees,  thinning  young  stands  to  improve  vigor  and  air  flow,  maintaining  younger 

22  stands,  and  in  the  case  of  root  disease,  removing  infected  root  systems  and  stumps  (USPS  et  al. 

23  1996;  Hagle  et  al.  2003;  Sinclair  et  al.  1987).  The  other  more  common  disease,  white  pine  blister 

24  rust,  is  a  non-native  disease  that  affects  five-needle  pines,  such  as  western  white  pine  (Pinus 

25  monticola),  whitebark  pine  (Pinus  albicauUs),  and  limber  pine  {Pinus  flexilis).  Blister  rust  kills 

26  host  trees  by  causing  a  canker  to  develop  on  the  stem  of  the  tree  that  eventually  girdles  the  tree. 

27  Management  options  for  this  disease  include  planting  rust-resistant  stock,  pruning  the  lower  crown 

28  on  young  trees,  and  retaining  trees  that  appear  to  exhibit  natural  resistance  to  blister  rust  when 

29  applying  cutting  treatments. 

30  Broad-scale  comprehensive  information  about  the  extent  and  severity  of  disease  infections  on 

3 1  forested  trust  lands  is  not  available.  Local  knowledge  and  information  about  existing  disease  levels, 

32  however,  is  used  to  identify  stands  for  treatment  as  part  of  DNRC's  annual  timber  sale  planning 

33  process. 

34  Similar  to  trends  in  insect  outbreaks,  disease  problems  on  forested  trust  lands  are  likely  to  remain 

35  constant  or  increase  in  the  foreseeable  future.  Several  factors  have  contributed  to  this  increased 

36  level  of  disease  across  Montana,  including  over-mature  forest  conditions  combined  with  ongoing 

37  drought  and  disease  epidemics  (DNRC  2004d). 
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1  4.2.2  Environmental  Consequences 

2  This  section  discusses  the  potential  direct  and  indirect  effects  on  forest  vegetation  of  the  three 

3  proposed  action  alternatives  relative  to  those  anticipated  under  the  no-action  alternative  over  the 

4  short  and  long  terms.  Cumulative  effects  of  the  proposed  alternatives  are  addressed  in  Chapter  5 

5  (Cumulative  Effects).  Because  representations  of  the  forest  attributes  are  similar  in  the  HCP  project 

6  area  and  planning  area,  only  the  HCP  project  area  information  is  presented  in  this  discussion  of 

7  environmental  consequences. 

8  4.2.2.1       Introduction  and  Evaluation  Criteria 

9  To  describe  how  the  amount,  type,  and/or  distribution  of  forest  vegetation  and  associated  timber 

1 0  harvest)  would  be  expected  to  change  in  the  HCP  project  area  under  the  proposed  altematives, 

1 1  several  evaluation  criteria  were  evaluated: 

1 2  Timber  harvest 

1 3  •     Changes  in  DNRC's  annual  sustainable  yield. 

1 4  Forest  vegetation 

1 5  •     Changes  in  current  cover  types  and  DFCs,  size  class,  age  class,  and  crown  cover 

1 6  •     Changes  in  the  timeframe  for  achieving  DFCs 

1 7  •     Changes  in  size,  intensity,  and  frequency  of  wildfire  in  the  HCP  project  area 

1 8  •     Changes  in  the  acres  infested  by  insects  or  diseases  in  the  HCP  project  area. 

1 9  For  those  attributes  listed  above  as  evaluation  criteria,  for  which  the  forest  model  or  the  SLI 

20  database  was  capable  of  and  suitable  for  providing  quantitative  data  for  the  comparison  of 

2 1  altematives,  these  data  are  presented  and  used  to  compare  the  effects  of  the  altematives.  However, 

22  for  many  of  the  attributes  listed  above,  neither  the  forest  model  nor  the  SLI  database  is  capable  of 

23  providing  quantitative  data  for  the  comparison  of  altematives;  i.e.,  the  model  and  database  cannot 

24  predict  the  acres  of  forest  within  each  attribute  category.  Instead,  a  qualitative  analysis  of  how  the 

25  commitments  are  expected  to  affect  forest  attributes  is  provided.  This  is  based  on  current 

26  conditions,  application  of  the  conservation  commitments,  application  of  DNRC's  stand 

27  management  objectives  and  treatments,  and  ongoing  natural  processes. 

28  For  many  of  the  forest  attributes  discussed  under  Section  4.2. 1  (Affected  Environment),  the  changes 

29  in  conservation  commitments  proposed  in  the  action  altematives  would  not  be  expected  to  result  in 

30  changes  in  forest  vegetation  that  are  discemable  at  the  landscape  scale.  However,  some  changes 

3 1  may  be  discemable  at  the  localized  scale,  for  example  within  the  Stillwater  Core,  and  these  are 

32  identified  and  described  below. 

33  This  section  also  addresses  issues  raised  during  public  scoping,  including 

34  •     A  request  by  EPA  that  the  EIS  address  fuel  loads,  fire  risk,  forest  type,  stand  densities,  and 

35  species  composition 

36  •     A  request  by  the  Montana  Old  Growth  Project  that  the  HCP  contain  provisions  for  old- 

37  growth  protections  and  recmitment. 
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1  Regarding  the  first  scoping  issue,  implementing  the  HCP  is  not  expected  to  affect  fiiel  loads  or  fire 

2  risk.  The  effect  of  the  HCP  alternatives  on  fire  fi-equency  and  causes  is  described  below  under 

3  Wildfire.  DNRC  uses  cover  type  rather  than  forest  type,  and  this  attribute  is  evaluated  below.  The 

4  HCP  commitments  are  not  expected  to  differentially  affect  stand  densities  or  species  composition  in 

5  a  measurable  way  at  a  programmatic  scale;  thus,  these  attributes  are  not  further  evaluated  in  this 

6  section. 

7  Regarding  the  second  scoping  issue,  the  HCP  contains  conservation  commitments,  including  habitat 

8  commitments,  specific  to  grizzly  bears  and  Canada  lynx.  The  HCP  does  not  specifically  contain 

9  commitments  for  old-growth  forests,  nor  does  it  propose  changes  in  old-growth  management  as 

10  regulated  in  the  ARMs.  The  effect  of  the  HCP  commitments  on  old  growth  is  qualitatively 

1 1  discussed  below  under  Age  Class. 

12  4.2.2.2      Sustainable  Yield 

13  The  same  contractor  (Mason,  Bruce  &  Girard  [MB&G])  used  the  same  forest  management  model  to 

14  determine  the  2004  SYC  (no-action)  to  re-calculate  the  no-action  SYC  and  determine  the  annual 

15  sustainable  yield  for  all  action  alternatives.  In  addition  to  the  constraints  specified  to  model  the 

16  no-action  alternative,  constraints  associated  with  the  conservation  strategies  for  each  HCP 

1 7  alternative  were  also  incorporated  into  the  forest  management  model.  This  provided  a  mechanism 

1 8  to  estimate  and  compare  the  impacts  of  each  alternative  on  the  annual  sustainable  yield 

19  (Table  4.2-14).  DNRC  is  required  to  review  and  re-determine  the  annual  sustainable  yield  at  least 

20  once  every  10  years;  therefore,  under  all  alternatives  the  annual  sustainable  yield  would  be  subject 

2 1  to  change.  Should  an  action  alternative  be  selected,  HCP  commitments  would  be  incorporated  into 

22  future  re-calculations  of  the  annual  sustainable  yield.  Also,  the  current  amount  of  acreage  available 

23  for  harvest  could  change  in  the  future  under  the  no-action  alternative  or  action  alternatives,  which 

24  include  a  provision  for  lands  to  be  added  to  or  removed  from  the  HCP  project  area  through 

25  purchases,  sales,  or  exchanges.  Information  regarding  the  transition  of  lands  into  or  out  of  the  HCP 

26  project  area  is  provided  in  HCP  Chapter  3,  Transition  Lands  Strategy  (Appendix  A,  HCP). 

27  Under  Alternative  1,  the  annual  sustainable  yield  would  remain  at  the  current  level  of  53.2  miUion 

28  board  feet  per  year  (Table  4.2-14).  The  PNV  for  this  alternative  is  $146.1  million.  Under 

29  Alternatives  2  (Proposed  HCP)  and  4  (Increased  Management  Flexibility  HCP),  the  annual 

30  sustainable  yield  fi-om  trust  lands  statewide  would  be  58.0  million  board  feet  (Table  4.2-14).  PNV 

3 1  would  be  $159.1  million  under  Alternative  2  and  $  1 60.2  million  under  Alternative  4.  The  lower 

32  PNV  associated  with  Alternative  2  can  be  attributed  to  the  timing  of  implementation  of  several  of 

33  the  HCP  commitments,  which  would  create  increased  costs  early  in  the  planning  horizon  that  affect 

34  the  PNV.  The  economics  associated  with  PNV  for  each  alternative  are  fiarther  discussed  in  Section 

35  4.13  (Socioeconomics). 

36  The  increase  in  sustainable  yield  under  Alternatives  2  and  4  is  primarily  due  to  the  increase  in  active 

37  management  on  39,600  acres  located  in  the  Stillwater  Core  in  the  Stillwater  State  Forest  that  are 

38  currently  minimally  managed.  The  increase  in  active  management  of  those  acres  allows  greater 

39  flexibility  for  management  activities  across  the  Stillwater  Block  as  a  whole,  thus  increasing  the 

40  annual  sustainable  yield. 
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TABLE  4.2-14. 


5 
6 


ANNUAL  HARVEST  (SUSTAINABLE  YIELD)  IN  MILLION  BOARD 
FEET  BY  LAND  OFFICE  AND  NWLO  ADMINISTRATIVE  UNIT  FOR 
EACH  ALTERNATIVE 


Alternative  1 

Alternative  2 

Alternative  3 

Alternative  4 

Percent 

Percent 

Percent 

Percent 

Land  Office  and 

Annual 

of  Total 

Annual 

of  Total 

Annual 

of  Total 

Annual 

of  Total 

Administrative  Unit 

Harvest 

Harvest 

Harvest 

Harvest 

Harvest 

Harvest 

Harvest 

Harvest 

NWLO 

332 

62.4 

39.0 

673 

332 

656 

386 

666 

Stillwater  Unit 

10.1 

19.0 

14.8 

25.5 

10.3 

20.4 

14.9 

25.6 

Swan  Unit 

6.7 

12.6 

6.9 

11.9 

6.6 

13.1 

6.8 

11.8 

Other  NWLO  Units 

16.4 

30.8 

17.4 

29.9 

16.2 

32.1 

17.0 

29.3 

SWLO 

13.6 

25.6 

12.7 

21.8 

11.3 

22.4 

12.9 

22.3 

CLO 

3.9 

7.3 

4.0 

6.9 

3.7 

7.3 

4.1 

7.0 

Eastern  Land  Offices 

25 

4.7 

23 

4.0 

2.4 

4.7 

23 

40 

Total  All  Land 

Offices 

53.2 

100.0 

58.0 

100.0 

50.6 

100.0 

58.0 

100.0 

Present  Net  Value 

(million) 

$146.1 

$159.1 

$124.5 

$160.2 

Source:  DNRC  (2008d). 

Under  Alternative  3  (Increased  Conservation  HCP)  the  sustainable  yield  from  trust  lands  would  be 
50.6  million  board  feet.  The  PNV  for  this  alternative  is  $124.5  million. 


7  The  lower  harvest  levels  under  Alternative  3  compared  to  Alternatives  2  and  4  are  due  to  retaining 

8  the  current  management  approach  for  the  Stillwater  Core,  which  greatly  limits  DNRC's  ability  to 

9  manage  timber  in  that  area,  as  well  as  a  number  of  factors  that  stem  from  the  conservation  strategies 

10  outlined  for  this  alternative,  including:  wider  riparian  zones,  additional  restrictions  on  springtime 

1 1  activities  occurring  on  scattered  parcels  in  grizzly  bear  recovery  zones,  limits  on  road  densities  in 

1 2  scattered  parcels  in  grizzly  bear  recovery  zones,  and  increased  requirements  for  the  minimum 

13  amount  of  acres  to  be  set  aside  as  denning  habitat  in  LMAs.  While  each  of  these  conservation 

1 4  strategies  does  not  remove  acreage  from  management,  they  may  effectively  reduce  the  amount  of 

1 5  area  available  for  management  activities  by  making  some  areas  essentially  inaccessible 

1 6  (e.g.,  through  wider  riparian  zones  or  the  inability  to  create  access  to  an  area  using  roads). 

17  4.2.2.3      Cover  Types  and  Desired  Future  Conditions 

1 8  This  section  presents  a  qualitative  discussion  of  the  differences  in  cover  types  and  ability  to  achieve 

1 9  DFC  under  the  no-action  and  action  alternatives. 


20 
21 
22 
23 
24 
25 
26 


Under  all  alternatives,  DNRC  would  continue  to  manage  stands  toward  a  DFC.  While  this  would 
be  expected  to  result  in  changes  in  cover  types  in  some  stands  at  a  localized  scale,  it  would  not  yield 
discemable  differences  between  the  alternatives  in  cover  types  across  the  landscape  within  the  next 
50  years.  Additional  differences  that  may  be  seen  at  the  localized  scale  include  changes  in  cover 
type  in  the  Stillwater  Core  under  Alternatives  2  and  4,  where  management  would  lead  to  changes  in 
cover  type  and  quicker  achievement  of  DFC  compared  to  Alternatives  1  and  3.  About  two-thirds  of 
the  Stillwater  Core  is  currently  not  in  the  designated  DFC  cover  type. 
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1  For  all  alternatives  in  managed  areas,  serai  cover  types  dominated  by  shade-intolerant  species,  such 

2  as  ponderosa  pine,  western  larch/Douglas-fir,  and  western  white  pine,  would  be  expected  to  increase 

3  in  the  project  area,  while  late-successional  cover  types  dominated  by  shade  tolerant  species,  such  as 

4  mixed  conifer  and  western  redcedar,  would  be  expected  to  decrease.  For  all  alternatives  in 

5  unmanaged  stands,  cover  types  that  typically  consist  of  shade-tolerant  tree  species  are  expected  to 

6  increase,  whereas  cover  types  that  typically  consist  of  shade- intolerant  species  are  expected  to 

7  decrease. 

8  Figures  4.2-10  and  4.2-1 1  demonstrate  the  progress  toward  DFCs  established  in  the  SFLMP  that  are 

9  predicted  to  be  made  under  each  altemative  by  tracking  the  presence  of  two  key  serai  species  in  two 

10  important  serai  cover  types:  ponderosa  pine  and  western  larch.  The  amounts  of  these  species  in 

1 1  managed  and  unmanaged  stands  in  ponderosa  pine  and  western  larch/Douglas-fir  cover  types  can 

12  serve  as  an  indicator  of  the  movement  toward  or  away  from  the  DFC.  In  these  figures,  each  line 

13  represents  the  percent  of  a  species  or  species  group  as  a  proportion  of  all  species  in  stands  that  share 

14  a  DFC.  Each  period  in  these  figures  represents  5  years. 

1 5  These  figures  illustrate  the  similarity  among  alternatives  in  progress  toward  DFCs,  as  shown  by  the 

1 6  shape  of  the  lines  for  each  species  through  time.  These  figures  also  illustrate  the  positive  influence 

1 7  of  management  on  achieving  DFCs,  as  the  proportion  of  ponderosa  pine  and  western  larch  increase 

1 8  in  managed  stands,  and  the  proportion  of  shade-tolerant  species  decreases.  In  unmanaged  stands, 

19  the  proportions  of  shade-tolerant  species  increase  slightly  through  time,  while  the  proportions  of 

20  ponderosa  pine  and  western  larch  remain  relatively  stable  or  decrease  through  time. 


21 

22 
23 
24 
25 
26 
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FIGURE  4.2-10. 


POTENTIAL  CHANGES  IN  EXPECTED  VOLUME  OF  PONDEROSA  PINE  (PP) 
AND  SHADE-TOLERANT  SPECIES  IN  MANAGED  AND  UNMANAGED 
STANDS  WITH  A  DESIRED  FUTURE  CONDITION  OF  PONDEROSA  PINE 
BY  ALTERNATIVE 
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FIGURE  4.2-11. 


POTENTIAL  CHANGES  IN  EXPECTED  VOLUME  OF  WESTERN  LARCH  (WL) 
AND  SHADE-TOLERANT  SPECIES  IN  MANAGED  AND  UNMANAGED 
STANDS  WITH  A  DESIRED  FUTURE  CONDITION  OF  WESTERN 
LARCH/DOUGLAS-FIR  BY  ALTERNATIVE 


23      4.2.2.4      Size  Class 


24  In  general,  there  are  no  discemable  differences  in  the  effects  on  size  classes  across  the  HCP  project 

25  area  among  the  four  alternatives.  As  shown  in  Table  4.2-1 5,  the  proportion  of  acres  in  each  size 

26  class  is  similar  for  each  alternative.  Non-stocked  areas  would  occupy  about  2  percent  of  the  acres 

27  across  the  HCP  project  area,  the  seedling/sapling  classes  would  occupy  21  to  25  percent,  the 

28  poletimber  class  would  occupy  just  over  3  percent,  the  young  sawtimber  class  would  be  found  on 

29  about  15  percent,  and  mature  sawtimber,  which  includes  old  growth,  would  be  found  on  55  to  59 

30  percent  of  the  area. 


31       TABLE  4.2-1 5. 

32 
33 


34 


ACRES  BY  SIZE  CLASS  FOR  HCP  PROJECT  AREA  LANDS  UNDER 
EXISTING  CONDITIONS  AND  FOR  ALL  ALTERNATIVES  AT  YEAR  50, 
POST-PERMIT  ISSUANCE 


Existing 
Condition 

Alternative  1 
(No  Action) 

Alternative  2 

Alternative  3 

Alternative  4 

structural  Stage 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Acres 

Percent 
of  Total 

Non-stocked 
forests 

17.230 

3.9 

7,934 

1.8 

9,302 

2.1 

8,769 

2.0 

9,373 

2.1 

Seedling/sapling 

38,360 

8.6 

98,941 

222 

110,121 

24.7 

92,664 

20.8 

110,033 

24.7 

Poletimber 

37,362 

84 

14,853 

3.3 

14,543 

3.3 

14,588 

3.3 

14,463 

3.2 

Young  sawtimber 

92,730 

20.8 

66,831 

15.0 

68,339 

15.3 

66,930 

15.0 

68,107 

15.3 

Mature  sawtimber 

260.413 

58.4 

257,536 

57.7 

243,790 

54.6 

263,144 

59.0 

244,119 

54.7 

Total 

446,095 

100.0 

446,095 

100.0 

446,095 

100.0 

446,095 

100.0 

446.095 

100.0 

Source:  DNRC  (2008d). 
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1  Alternatives  2  and  4  would  yield  slightly  higher  proportions  of  acres  in  the  seedling/sapling  size 

2  class  and  slightly  lower  proportions  of  acres  in  the  mature  sawtimber  size  class  compared  to 

3  Alternatives  1  and  3.  The  increase  in  seedling/sapling  acres  and  decrease  in  mature  sawtimber 

4  across  the  HCP  project  area  can  be  attributed  to  the  effects  of  the  increased  acreage  available  for 

5  active  management  in  the  Stillwater  Unit  under  Alternatives  2  and  4.  This  results  in  shifting 

6  acreage  from  the  mature  sawtimber  class  to  the  seedling/sapling  class  over  the  50-year  Permit  term 

7  due  to  the  elevated  harvest  levels  afforded  by  the  increase  in  available  acres  to  manage,  and  the  fact 

8  that  most  of  those  acres  available  for  harvest  are  in  the  mature  sawtimber  age  class. 

9  Alternative  3  would  yield  a  slightly  higher  proportion  (5  percent)  of  mature  sawtimber  than  the 

1 0  other  alternatives.  This  can  be  attributed  in  part  to  the  wider  riparian  zones  associated  with  this 

1 1  alternative,  but  the  other  conservation  strategies  for  this  alternative  affect  stand  size  class  as  well. 

12  Increasing  the  width  of  riparian  zones,  while  not  removing  those  acres  from  active  management, 

1 3  would  preclude  management  activities  in  those  areas,  essentially  making  them  de  facto  set-aside 

14  areas  where  forests  would  grow  and  increase  in  size  over  the  Permit  term.  Other  conservation 

15  strategies  for  this  alternative,  such  as  spring  restrictions  and  limited  road  densities  on  scattered 

1 6  parcels  in  grizzly  bear  recovery  zones,  and  lynx  denning  habitat  requirements,  limit  activities 

1 7  associated  with  timber  management  in  certain  areas  and  consequently  reduce  the  annual  sustainable 

1 8  yield.  While  these  strategies  do  not  reduce  the  amount  of  acres  available  for  harvesting,  they  result 

19  in  a  delay  in  harvesting  acres  that  could  potentially  be  harvested  under  other  alternatives,  allowing 

20  forests  on  those  acres  to  grow  and  increase  in  size. 

21  4.2.2.5      Age  Class 

22  This  section  provides  a  qualitative  analysis  of  how  the  age  class  of  stands  in  the  HCP  project  area 

23  may  change  under  each  alternative. 

24  As  with  size  class,  the  differences  among  alternatives  with  regard  to  effects  on  age  class  are  not 

25  discemable.  The  effects  of  each  alternative  on  age  class  would  be  expected  to  correlate  with  the 

26  effects  of  each  alternative  on  size  class  at  the  landscape  scale.  DNRC's  harvesting  treatments 

27  attempt  to  maintain  a  distribution  of  all  age  classes  that  would  occur  under  naturally  occurring 

28  disturbance  patterns.  As  previously  mentioned,  much  of  the  project  area  is  currently  in  older  age 

29  classes.  For  this  reason,  harvesting  is  most  likely  to  occur  in  the  older  age  classes,  particularly  in 

30  100-  to  150-year-old  stands,  and  to  a  lesser  extent  in  stands  greater  than  150  years  old.  Some  stands 

3 1  in  the  40-  to  99-year  range,  particularly  those  on  more  productive  sites,  would  also  see  harvesting 

32  activity,  while  stands  in  the  0-  to  39-year  range  would  be  unlikely  to  see  commercial  harvesting 

33  activity. 

34  Because  of  harvesting,  the  proportion  of  stands  in  the  100-  to  150-year  age  class  would  be  expected 

35  to  decrease  across  the  project  area,  as  would  stands  in  the  1 50-year-or-older  age  class.  In  turn,  an 

36  increase  in  the  acreage  of  0-  to  39-year-old  stands  across  the  project  area  would  be  expected  over 

37  the  50-year  Permit  term  due  to  regeneration  harvests  in  older  stands.  The  proportion  of  acres  in  the 

38  40-  to  99-year  age  class  would  decrease  somewhat,  as  stands  currently  in  that  age  class  would  be 

39  recruited  into  the  100-  to  150-year  age  class.  Although  recruitment  from  current  young  stands  (0  to 

40  39  years)  into  the  40-  to  99-year  age  class  would  also  be  expected,  there  are  not  enough  acres 

41  available  for  recruitment  from  the  younger  age  class  to  offset  the  movement  of  stands  currently  in 
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1  the  40-  to  99-year  age  class  into  the  1 00-  to  1 50-year  age  class,  resulting  in  a  net  decrease  in  the 

2  proportion  of  acres  in  the  40-  to  99-year  age  class. 

3  Among  the  alternatives.  Alternatives  2  and  4  would  be  expected  to  have  a  slightly  greater  decrease 

4  in  the  amount  of  100-  to  1 50-year  and  150-year-or-older  stands,  and  a  greater  increase  in  the  amount 

5  of  0-  to  39-year-old  stands  when  compared  to  Alternatives  1  and  3.  This  is  due  to  the  greater 

6  flexibility  for  management  activities  in  tlie  Stillwater  Unit  under  Alternatives  2  and  4. 

7  Old  Growth 

8  The  DNRC's  policies  and  management  approach  for  old-growth  stands  would  not  change  under  the 

9  HCP  alternatives.  DNRC  would  continue  to  have  the  same  old-growth  management  options  it 

1 0  currently  has  as  outlined  in  ARM  36. 1 1 .41 8  -  old-growth  restoration,  old-growth  maintenance,  and 

1 1  old-growth  removal. 

1 2  Provisions  were  made  in  the  sustainable  yield  model  for  tracking  old-growth  amounts  over  the 

1 3  planning  horizon  to  determine  whether  landscape-level  biodiversity  objectives  in  the  SFLMP  and 

14  ARMs  were  met.  At  the  initiation  of  the  model  runs,  approximately  1 1  percent  of  DNRC's  forested 

1 5  ownership  met  DNRC's  old-growth  definition.  After  incorporating  DNRC's  old-growth 

1 6  management  regimes  and  all  relevant  constraints  into  the  model,  approximately  8  percent  of  the 

1 7  landscape  was  intended  to  be  in  an  old-growth  condition  at  model  year  100. 

1 8  The  amount  of  old  growth  harvested  and  the  effects  of  proposed  projects  on  old  growth  would 

1 9  continue  to  be  analyzed  on  a  project-by-project  basis.  Under  all  alternatives,  the  amount  of  old 

20  growth  present  on  trust  lands  is  expected  to  decrease  because  the  proportion  of  lands  in  the  1 00-  to 

2 1  1 50-year  and  1 50-year-or-older  age  classes  is  currently  high  and  likely  to  receive  the  most 

22  harvesting. 

23  The  magnitude  of  the  decrease  is  likely  to  vary  among  alternatives,  particularly  at  the  localized 

24  scale.  Under  Alternatives  2  and  4,  the  increased  flexibility  for  management  in  the  Stillwater  Unit 

25  would  result  in  greater  decreases  in  the  amount  of  old  growth  in  the  Stillwater  Core  compared  to 

26  Alternatives  1  and  3  as  some  of  those  acres  are  brought  into  active  management. 

27  Under  Alternative  3,  the  decrease  in  the  amount  of  old  growth  is  likely  to  be  less  than  other 

28  alternatives,  at  least  within  riparian  areas.  The  increased  riparian  area  width  outlined  by  the 

29  conservation  strategies  for  this  alternative  would  promote  the  development  of  old  growth  in  those 

30  areas  because  they  are  essentially  set  aside  fi-om  active  management.  The  decreased  annual 

3 1  sustainable  yield  associated  with  this  alternative  would  also  delay  harvesting  in  some  old-growth 

32  stands,  allowing  a  greater  proportion  of  old  growth  to  remain  on  the  landscape  through  the  50-year 

33  Permit  tenn  than  other  alternatives. 

34  4.2.2.6      Crown  Closure 

35  No  discemable  difference  would  be  expected  among  alternatives  with  regard  to  crown  closure.  The 

36  types  of  cutting  prescriptions  used  would  not  differ  under  any  of  the  alternatives;  therefore,  the  level 

37  of  crown  cover  would  not  be  expected  to  differ  among  alternatives.  Following  harvesting  activities, 

38  stands  would  be  expected  to  naturally  regenerate  and  eventually  achieve  a  crown  cover  level 

39  indicative  of  a  fully  stocked  stand.  In  cases  where  natural  regeneration  is  not  sufficient  to  reach 

40  desired  stocking  levels  or  in  situations  where  on-site  seed  sources  do  not  exist  to  provide  natural 
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1  regeneration,  DNRC  evaluates  the  need  and  may  implement  tree  planting  to  reach  the  desired 

2  stocking  level. 

3  4.2.2.7      Wildfire 

4  Under  all  alternatives,  the  frequency  of  wildfire  is  likely  to  increase  somewhat  on  forested  trust 

5  lands  through  the  50-year  Permit  term.  This  is  not  due  to  management  activities  or  commitments  in 

6  the  HCP  alternatives,  but  instead  to  outside  factors,  such  as  persistent  drought,  increasingly  warmer 

7  and  drier  summers,  and  the  influence  of  activities  (or  the  lack  of  them)  on  adjacent  ownerships. 

8  Among  the  many  factors  influencing  wildfire,  forest  management  activities  are  one  factor  that  can 

9  reduce  the  fi-equency,  intensity,  or  size  of  a  fire.  Reduction  in  the  frequency  of  fires  can  be  achieved 

10  by  implementing  silvicultural  treatments  that  mimic  natural  disturbance  regimes,  such  as  stand- 

1 1  replacement  fire,  mixed- severity  fire,  or  non-lethal  fire.  The  intensity  and  possibly  the  size  of  fires 

1 2  can  be  reduced  by  decreasing  fuels  in  a  stand  and  improving  access  to  stands  for  quicker 

13  suppression  in  roaded  landscapes.  DNRC  currently  uses  such  pracfices  in  its  management  of 

14  forested  trust  lands,  and  such  prescriptions  would  continue  under  all  alternatives;  therefore, 

1 5  silvicultural  pracfices  would  not  result  in  discemable  differences  in  the  amount  of  acres  burned 

1 6  among  alternatives. 

1 7  The  ability  to  manage  additional  acres  in  the  Stillwater  Unit  under  Alternatives  2  and  4  may  reduce 

1 8  the  likelihood  of  fire  not  only  on  those  additional  acres  but  also  on  surrounding  managed  lands, 

1 9  when  compared  to  Alternatives  1  and  3. 

20  Under  all  alternatives,  road  miles  across  the  HCP  project  area  would  increase,  providing  greater 

21  access  and  ability  to  put  out  fire  starts  in  a  timely  manner.  While  most  of  these  roads  would  be 

22  restricted  fi^om  public  access,  increased  road  miles  across  the  project  area  could  increase  the  rate  of 

23  human-caused  fires  on  DNRC  lands. 

24  Overall,  given  the  many  factors  that  influence  frequency,  size,  or  intensity  of  fires  we  are  not  able  to 

25  predict  how  fires  will  be  affected  under  the  acfion  altemafives  over  the  course  of  the  50-year  Permit 

26  term.  Because  all  factors  contributing  to  or  reducing  the  potenfial  for  fires  is  similar  for  all 

27  altematives,  no  discernible  difference  is  predicted  for  fires  between  alternatives. 

28  4.2.2.8      Forest  Insects  and  Disease 

29  This  section  provides  a  qualitafive  analysis  of  the  effects  of  each  altemafive  on  forest  insects  and 

30  diseases. 

3 1  Section  4.2. 1 .3  (Current  Conditions)  presents  information  about  the  primary  forest  insects  and 

32  diseases  found  in  Montana.  Aerial  detecfion  flights  that  DNRC  participates  in  indicate  that  the 

33  amount  of  acres  infested  by  various  insects  is  generally  increasing  and  the  amount  of  the  annual 

34  change  in  acres  infested  is  also  increasing  (Meyer  2006).  This  information  is  useful  for  determining 

35  expected  changes  in  infestafion  levels  and  threats  associated  with  the  altematives.  Broad-scale 

36  information  about  the  current  status  of  diseases  in  Montana  is  not  currently  available,  making  it 

37  difficult  to  estimate  the  impacts  of  each  HCP  altemafive  on  the  future  levels  of  diseases  in  Montana. 

38  However,  knowledge  of  the  characterisfics  of  each  disease  coupled  with  informafion  about  current 

39  forest  conditions  and  the  drought  status  in  Montana  (MNRIS  2005a),  the  level  of  forest 

Chapter  4  4-42  Montana  DNRC 

Forest  Vegetation  Draft  EIS 


1  management  acti\'ities.  and  expected  changes  to  forests  within  the  project  area  over  the  50-year 

2  Permit  term  can  offer  some  insight  into  expected  outcomes. 

3  In  general,  the  differences  among  alternatives  on  insect  and  disease  conditions  throughout  the 

4  project  area  are  not  likely  to  be  discemable  at  the  landscape  scale.  Altematixes  2  and  4  would 

5  pro\'ide  more  opportunities  to  acti\ely  manage  for  insect  and  disease  problems  within  the  Stillwater 

6  Unit  as  needed,  but  there  is  likely  to  be  little  difference  among  alternatives  in  terms  of  the  potential 

7  for  and  acres  affected  by  insect  and  disease  outbreaks  in  the  HCP  project  area.  Overall,  the 

8  potential  for  insect  and  disease  outbreaks  would  likely  increase  over  the  project  area  due  to  factors 

9  outside  of  DNRC's  management  activities.  Continued  trends  of  warmer  and  more  drought-filled 

10  summers,  which  stress  forests,  could  increase  their  susceptibility  to  insect  and  disease  outbreaks. 

1 1  Existing  conditions  on  state  and  public  forests  where  stands  are  over-mature  and  over-crowded, 

12  combined  with  decreasing  timber  harvest  levels  on  adjacent  federal  lands,  and  the  resulting 

13  continued  development  of  high-density  stands  composed  of  shade-tolerant  species  could  also 

14  increase  the  likelihood  of  insect  and  disease  outbreaks  on  HCP  project  area  lands.  DNRC's 

1 5  management  aims  to  promote  healthy  and  biologically  diverse  forests  on  trust  lands,  and  while  such 

16  management  will  continue  to  address  forest  health  problems  currently  and  in  the  future,  that  alone  is 

17  unlikely  to  offset  other  factors  contributing  to  the  threat  or  likelihood  of  forest  insects  and  diseases. 

18  Progress  toward  DFCs  and  the  use  of  sihicultural  systems  that  mimic  natural  disturbance  regimes 

19  and'or  directly  address  insect  and  disease  problems  will  promote  the  resistance  to  and  resiliency 

20  from  insects  and  diseases.  Management  activities  on  trust  lands  would  work  to  either  reduce  or 

2 1  keep  the  threat  of  an  insect  or  disease  epidemic  at  or  near  current  levels,  but  outside  influences  such 

22  as  ongoing  hot.  dry  summers,  as  well  as  drought  conditions,  would  counter  these  activities,  thus 

23  increasing  the  threat  of  insects  and  disease  on  trust  lands. 

24  More  recently,  DNRC  has  joined  a  multi-party  effort  to  address  a  variety  of  issues  where  land 

25  ownerships  are  intermingled.  A  pilot  project  has  been  initiated  near  Butte  in  the  Anaconda  Unit  to 

26  address  stream  rehabilitation  and  fish  passage  issues  as  well  as  insect-  and  disease-infested  trees  that 

27  cover  a  variety  of  land  ownerships.  Such  efforts  would  continue  under  all  alternatives  and  for  these 

28  localized  areas  could  reduce  or  prevent  the  fiarther  spread  of  insect  or  disease  outbreaks  on  trust 

29  lands  and  adjacent  ownerships. 

30  4.2.2.9      Summary 

3 1  For  Alternative  3,  additional  constraints  associated  with  the  conservation  strategies  reduce  the 

32  sustainable  yield  under  that  altemative  compared  to  Alternative  1 .  The  greatest  vegetation-related 

33  difference  between  alternatives  would  result  from  a  different  approach  to  conservation  of  grizzly 

34  bear  habitat.  Currently,  in  parts  of  the  Stillwater  Block,  DNRC  employs  a  security  core  strategy  to 

35  conser\e  grizzly  bear  habitat.  In  Alternatives  2  and  4,  DNRC  would  move  to  an  approach  that 

36  incorporates  a  fixed  transportation  plan  with  \'arious  annual  and  seasonal  road  restrictions,  and  the 

37  area  now  identified  as  the  Sfillwater  Core  would  be  more  available  for  management.  The  extra 

38  acres  available  for  management  would  increase  the  sustainable  yield  of  dmber  in  Alternatives  2  and 

39  4.  Additional  constraints  associated  with  the  conservations  strategies  for  Altemative  3  would 

40  reduce  the  sustainable  yield  under  that  altemative  compared  to  Altemative  1 . 

41  The  effects  on  forest  stand  attributes  would  be  similar  and  in  most  cases  differences  are  not 

42  discemable  among  alternatives  regarding  individual  stand  attributes.  Under  all  alternatives, 
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1  progress  toward  DFCs  would  continue,  with  serai  forest  types  increasing  and  late-successional 

2  forest  types  decreasing  compared  to  current  levels. 

3  Across  the  project  area,  the  acreage  in  the  seedling/sapling  size  class  would  increase  compared  to 

4  current  conditions,  and  poletimber,  young  sawtimber,  and  mature  sawtimber  classes  would  decrease 

5  under  each  alternative.  Changes  in  age  class  under  each  alternative  would  follow  trends  for  size 

6  class:  the  amount  of  young  stands  would  increase,  and  the  amount  of  older  stands  would  decrease. 

7  There  are  no  discemable  differences  at  the  landscape  scale  in  the  potential  effects  on  wildfire  or 

8  insects  and  diseases  among  alternatives.  Within  the  Stillwater  Unit,  increased  management  may 

9  reduce  the  chances  of  wildfire  or  insect  or  disease  spread  in  managed  stands. 
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1  4.3    Air  Quality 

2  4.3.1  Affected  Environment 

3  This  section  describes  the  regulatory  framework  under  which  air  quahty  is  considered,  provides  a 

4  description  of  air  quality  conditions  in  the  planning  area,  and  identifies  air  quality  concerns  related 

5  to  timber  management  activities. 

6  The  primary  impact  of  forestland  management  on  air  quality  in  the  state  of  Montana  is  the  emission 

7  of  particulate  matter  from  wildfires  and  prescribed  burning.  Air  quality  impacts  from  intentional 

8  and  naturally  occurring  fires  are  a  function  of  a  number  of  factors,  including  density  of  ftiel  (dead 

9  fall  and  vegetation  that  is  available  to  be  burned),  moisture  content,  and  atmospheric  conditions. 

10  The  particulate  emissions  of  concern  are  those  particles  less  than  10  micrometers  in  diameter, 

1 1  known  as  PMio,  and  particles  less  than  2.5  micrometers  in  diameter,  known  as  PM:  5.  These 

12  particles  are  small  enough  that  they  can  be  inlialed  into  the  lungs  and  cause  respiratory  problems. 

13  4.3.1.1       Regulatory  Framework 

14  Clean  Air  Act 

15  Federal  air  quality  standards  are  defined  by  the  National  Ambient  Air  Quality  Standards  (NAAQS), 

16  which  were  established  by  the  Clean  Air  Act  (CAA).  Tlie  NAAQS  identify  criteria  pollutants  and 

17  establish  target  pollutant  concentrations  that  are  designed  to  protect  human  health  and  welfare. 

18  Criteria  pollutants  include  particulate  matter,  sulfur  dioxide  (SO2),  nitrogen  dioxide  (NO:),  ozone, 

19  carbon  monoxide  (CO),  and  lead.  These  standards  are  ftirther  broken  down  into  primary  and 

20  secondary  standards.  Primary  standards  are  intended  to  protect  against  health  effects,  particularly  in 

2 1  sensitive  groups  such  as  children  and  the  elderly.  Secondary  standards  are  intended  to  protect 

22  against  welfare  effects,  including  damage  to  farm  crops,  damage  to  buildings,  and  aesthetic  impacts. 

23  Montana  has  developed  a  state  implementation  plan  to  adhere  to  the  requirements  of  the  CAA.  The 

24  state  implementation  plan  is  executed  through  MDEQ.  Under  MCA  75-2-301,  the  state  allows 

25  formation  of  local  air  pollution  control  programs  to  execute  and  enforce  the  state  air  pollution 

26  regulations.  The  state  has  developed  its  own  set  of  air  quality  standards  called  the  Montana 

27  Ambient  Air  Quality  Standards  (MAAQS).  These  standards  are  at  least  as  stringent  as  national 

28  standards  and  are  designed  to  be  protective  of  human  health. 

29  Wildfires 

30  Wildland  fire  protection  and  suppression  benefit  air  quality  as  well  as  protect  resources  and  human 

3 1  lives.  Wildland  fire  protection  in  Montana  is  accomplished  through  cooperative  efforts  between 

32  state,  federal,  and  local  governments.  DNRC  is  primarily  responsible  for  wildland  fire  protection  on 

33  state  and  pri\ate  lands,  \\hile  the  five  federal  land  managers  in  western  Montana  (United  States 

34  Bureau  of  Indian  Affairs  [BLA.],  BLM,  NPS,  USFWS,  and  USPS)  are  primarily  responsible  for 

35  protecfion  on  federal  lands.  DNRC  has  a  direct  protection  program  that  covers  5.2  million  acres  of 

36  westem  Montana.  In  eastern  Montana,  local  government  provides  fire  protection  on  private  and 

37  state  lands.  The  lands  protected  by  the  different  agencies  are  intermingled  throughout  the  state,  and 
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1  interagency  agreements  are  used  to  coordinate  efforts  for  fire  prevention,  detection,  and 

2  suppression. 

3  The  top  priorities  of  DNRC's  direct  protection  program  are  fuel  reduction,  rapid  initial  attack  of 

4  small  fires,  control  of  large  fires  that  have  escaped  initial  attack,  and  control  of  all  fires  on  trust 

5  lands.  DNRC's  goal  is  the  protection  of  lives,  property,  and  resources,  and  its  overall  fire 

6  suppression  strategy  is  to  control  95  percent  of  wildfires  at  less  than  10  acres.  DNRC  ensures 

7  wildfire  protection  through  coordination  with  other  programs  including  training,  fire  prevention, 

8  equipment  development,  communication,  engineering,  aviation,  and  technical  support  activities. 

9  Training  develops  a  team  of  wildland  fire  suppression  and  fire  management  professionals  within  the 

10  state. 

1 1  In  2007,  MCA  76-13-1 15  established  a  state  fire  pohcy  with  eight  general  tenets: 

12  1 .    Public  and  firefighter  safety  is  paramount  in  all  wildfire  suppression  activifies. 

13  2.    Minimizing  property  and  resources  losses  fi-om  wildfires,  as  well  as  costs,  through 

14  aggressive  and  rapid  initial  efforts  is  a  priority. 

15  3.    Interagency  cooperation  is  intended  and  encouraged. 

16  4.    Fire  prevention,  hazard  reduction,  and  loss  mitigation  are  fundamental  components. 

17  5.    All  property  in  Montana  has  wildfire  protection  fi-om  a  recognized  fire  protection  entity. 

18  6.    All  property  owners  (private,  state,  and  federal)  have  a  responsibility  to  manage  resources, 

19  mitigate  fire  hazards,  and  otherwise  prevent  fires  on  their  property. 

20  7.    Sound  forest  management  activities  to  reduce  fire  risk  improve  forest  health  and  the 

21  environment. 

22  8.    Development  of  fire  protection  guidelines  for  the  wildland-urban  interface  is  critical  to 

23  improving  public  safety  and  for  reducing  risk  and  loss  (the  guidelines  are  being  drafted  at 

24  this  time:  http://dnrc.mt.gov/forestry/fire/PreventionAVUlguidelines.asp). 

25  Open  Burning  Permit 

26  Open  burning  has  the  potential  to  emit  large  quantities  of  particulate  matter  and  other  pollutants,  and 

27  therefore  is  regulated  to  aid  in  maintaining  compliance  with  air  quality  standards.  For  any  agency 

28  or  company,  a  major  open  burning  permit  is  required  for  any  burning  that  has  the  potential  to  emit 

29  more  than  500  tons  of  CO  or  50  tons  of  any  other  regulated  pollutant.  Tliirteen  government 

30  agencies  and  private  companies  currently  hold  major  open  burning  permits  in  Montana.  For  five  of 

3 1  the  counties  in  the  HCP  project  area:  Yellowstone,  Cascade,  Lincoln,  Flathead,  and  Missoula  and  all 

32  Native  American  reservations,  permitting  has  been  delegated  to  their  local  air  pollution  control 

33  programs.  In  all  other  counties,  permits  are  issued  through  MDEQ.  Wildland  burning,  including 

34  burning  to  eliminate  waste  fi-om  logging  practices,  is  permitted  year-round  and  must  implement  best 

35  available  control  technologies. 

36  Prescribed  Burning 

37  DNRC  has  land  management  responsibilities  related  to  prescribed  fires,  which  also  have  the 

38  potential  to  emit  large  quantities  of  pollutants  that  could  contribute  to  violations  of  air  quality 
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1  standards  if  not  regulated  and  managed.  Under  MCA  77-5-103.  DNRC  is  directed  to  execute  "all 

2  matters  pertaining  to  forestrv'  within  the  jurisdiction  of  the  state;  ha\e  charge  of  all  fire  wardens  of 

3  the  state  and  direct  and  aid  them  in  their  duties;  direct  the  protection,  impro\ement.  and  condition  of 

4  state  forests;  take  such  action  as  is  authorized  by  law  to  prevent  and  extinguish  forest,  brush,  and 

5  grass  fires;  enforce  the  laws  pertaining  to  forest  and  brushcover  lands  and  prosecute  for  any 

6  violafion  of  those  laws." 

7  To  address  air  quality'  concerns  related  to  prescribed  burning,  a  memorandum  of  agreement  was 

8  signed  in  1978  by  federal,  state,  and  local  agencies  and  pri\ate  organizations  in\oI\ed  in  prescribed 

9  burning.  The  in\ol\ed  parties  created  the  Montana-Idaho  Smoke  Management  Group  (later  re- 

10  named  the  Montana  Idaho  Airshed  Management  Group)  to  implement  the  memoranda  of  agreement 

1 1  and  smoke  management  programs  as  contained  in  their  Montana/Idaho  Airshed  Group  Operating 

1 2  Guide  (Montana/Idaho  Airshed  Group  2006). 

1 3  The  Montanayldaho  Airshed  Group  Smoke  Management  Program  has  two  primary  purposes: 

14  1 .    Minimize  or  pre\ent  the  accumulafion  of  smoke  in  Montana  to  such  degree  as  is  necessary 

1 5  to  maintain  compliance  with  state  and  federal  ambient  air  qualit\'  standards  when  prescribed 

16  burning  is  necessary  for  the  conduct  of  accepted  forest  pracdces,  such  as  hazard  reducrion, 

1 7  regeneration,  and  wildlife  habitat  improvement.  The  development  of  altemarive  methods 

1 8  shall  be  encouraged  when  such  methods  are  practical. 

1 9  2.    Develop  a  smoke  management  plan  for  reporting  and  coordinating  burning  operations  on  all 

20  forest  and  range  lands  in  the  state.  Guidelines  in  the  plan  are  based  upon  the  principles  of 

2 1  and  technical  information  currently  a\  ailable  on  smoke  dispersion  and  on  state  and  federal 

22  air  quality  regulations. 

23  MCA  76-13-1  identifies  that  a  permit  must  be  obtained  for  timber-har\est-related  burning  activides, 

24  and  that  \ehicles  operated  in  forestlands  must  be  equipped  with  spark  arresters  so  as  to  pre\cnt  the 

25  accidental  ignition  of  fires.  When  DNRC  bums  slash  from  a  timber  har\'est,  DNRC  applies  for  and 

26  obtains  a  burning  permit. 

27  Historically,  smoke  fi^om  dmber  har\est  acri\ides  has  rarely  been  a  concern  on  an  indi\idual  project 

28  or  hanest;  therefore,  detailed  BMPs  are  not  routinely  mandated  or  implemented.  When  DNRC  has 

29  a  concern  about  the  potendal  for  smoke  from  a  specific  project,  such  concerns  are  typically 

30  addressed  in  the  MEPA  process  with  site-specific  mirigadon  measures  written  specifically  for  that 

31  sale.  Burning  permits  may  also  include  condidons  intended  to  minimize  smoke-related  impacts.  In 

32  general,  these  mitigation  measures  and  burning  permit  condidons  are  timing-  and  or  weather- 

33  condition-related  restricdons  intended  to  confine  burning  acdvides  to  appropriate  seasons 

34  (i.e.,  spring  and  fall),  and  to  periods  when  weather  conditions  are  favorable  for  smoke  dispersion.  If 

35  weather  conditions  are  unfavorable  for  smoke  dispersion,  burning  must  be  postponed  undl  weather 

36  condidons  are  more  suitable. 

37  4.3.1.2       Existing  Air  Quality  Conditions 

38  Due  to  a  reladvely  low  population,  a  majority  of  Montana  enjoys  good  air  quality.  Howe\'er,  a  few 

39  parts  of  the  state  do  not  currently  meet  state  and  federal  air  quality  standards.  These  areas  are 

40  known  as  non-attainment  areas.  There  are  currently  a  total  of  1 8  non-attainment  areas  in  the  state, 
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including  10  for  particulate  matter.  Of  the  particulate  non-attainment  areas,  nine  are  within  the 
planning  area  (Table  4.3-1),  and  all  are  associated  with  urban,  rather  than  rural,  areas.  Smoke  from 
wildfires  and  prescribed  burning  is  not  the  primary  cause  of  any  area  being  classified  as  non- 
attainment  (Wolfe  2008,  personal  communication). 


TABLE  4.3-1. 


AIR  QUALITY  NON-ATTAINMENT  AREAS  WITHIN  THE  PLANNING 
AREA 


7 

8 

9 

10 


City 


County 


Non-attainment 

Designation 

and  Pollutant 


Reason  for  Non-attainment^ 


Butte  Silver  Bow  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

Columbia  Falls  Flathead  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

Kalispell  Flathead  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

Libby  Lincoln  PMio,  PMio:  Summer-time  road  dust,  wind-blown  dust,  etc. 

PM2.5  PM2  5:  Winter-time  wood  stoves 

Missoula  Missoula  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

Poison  Lake  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

Ronan  Lake  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

Thompson  Falls  Sanders  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

Whitefish  Flathead  PMio  Summer-time  road  dust,  wind-blown  dust,  etc. 

^  Source:  Wolfe  (2008,  personal  communication).  Wildfires  and  prescribed  burning  are  not  the  primary  cause  of  any  area  being 
classified  as  non-attainment.  Wood  smoke  is  predominantly  PM25.  The  only  area  that  is  non-attainment  for  PM25  is 
Libby.  and  the  primary  cause  of  exceeding  the  Pf\/l2  5  air  quality  standard  is  smoke  from  wood  stoves  during  the  winter. 

Source:     MDEQ  {2005a). 


1 1  4.3.1 .3      Air  Quality  Effects  from  Forest  Management  Activities 

12  Fire  occurs  on  forestlands  due  to  wildfires  and  prescribed  burning.  Prescribed  burning  includes 

13  slash  burning  (burning  of  residual  materials  from  harvesting)  and  intentional  land  burning  (burning 

14  to  remove  hazardous  fiiel  loads,  manage  invasive  species,  improve  foraging  habitat,  and  promote 

1 5  biodiversity).  Figure  4.2-9  in  Section  4.2  (Forest  Vegetation)  summarizes  the  amount  of  land 

16  burned  annually  in  the  HCP  project  area,  planning  area,  and  statewide,  including  both  wildfires  and 

1 7  prescribed  bums.  These  data  illustrate  that  the  occurrence  and  extent  of  burning  in  any  given  year 

1 8  are  highly  variable.  As  summarized  in  Section  4.2  (Forest  Vegetation),  nearly  half  of  all  fires  on 

1 9  lands  for  which  DNRC  has  direct  protection  responsibilities  statewide  are  human-caused,  although 

20  lightning-caused  fires  still  bum  more  acres  than  human-caused  fires. 

2 1  Smoke  emitted  from  wildfires  and  prescribed  buming  is  the  primary  source  of  air  pollutants 

22  associated  with  forest  management  practices.  Smoke  contains  large  quantifies  of  particulate  matter, 

23  the  primary  air  quality  pollutant  associated  with  fires.  Much  of  that  particulate  matter  is  small  and 

24  falls  into  the  range  of  PMio  or  PM2.5.  Particulates  in  these  size  ranges  are  of  concem  because  they 

25  are  easily  ingested  deep  into  the  respiratory  tract  and  can  cause  respiratory  ilbess,  particularly  in 

26  sensifive  groups,  such  as  children,  the  elderly,  and  people  with  pre-existing  respiratory  illnesses. 

27  While  the  effects  of  fire  on  humans  are  often  considered  negative  (health  risks,  unusable  recreation 

28  lands,  aesthetic  impacts,  potential  impacts  on  the  economy  of  areas  that  depend  on  recreational 

29  visitors  for  income),  maintenance  of  the  fire  cycle  can  help  maintain  habitat  needed  for  fire- 

30  dependent  plants  and  wildlife. 
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1  TTie  amount  of  particulate  matter  emitted  per  unit  of  burned  area  can  vary  substantially  due  to  a 

2  number  of  factors.  A  fire  that  bums  hotter  will  bum  more  completely,  emitting  less  particulate 

3  matter.  The  density  of  the  burned  material  can  also  impact  the  amount  of  smoke  produced.  Larger. 

4  denser  fuel  will  tend  to  smolder  longer,  emitting  more  smoke.  Fuel  loading  will  also  lead  to  greater 

5  emissions,  due  to  a  greater  amount  of  material  burned  per  unit  area. 

6  The  season  of  burning  can  also  impact  the  distribution  of  smoke  and  particulate  matter.  During  the 

7  hot,  dry  summer  months,  when  a  majority  of  wildfires  occur  (see  the  discussion  of  Wildfire  in 

8  Section  4.2. 1 .3,  Current  Conditions),  dispersion  is  good,  preventing  significant  deterioration  of  air 

9  quality.  In  contrast,  during  the  fall  and  spring,  when  a  majority  of  prescriptive  burning  takes  place, 
10  stagnant  air  leads  to  poor  dispersion  and  significant  deteriorafion  of  air  quality. 

11  4.3.2  Environmental  Consequences 

1 2  This  section  describes  the  effects  on  air  quality  resulting  fi-om  changes  to  forest  management 

1 3  activities  under  the  four  altemati\es. 

14  4.3.2.1       Introduction  and  Evaluation  Criteria 

15  As  noted  abo\e,  the  primary  effect  of  forestland  management  on  air  quality  is  the  emission  of 

16  particulate  matter  (i.e..  smoke)  ft"om  wildfires  and  prescribed  burning.  Particulate  matter  is  of 

1 7  concern  because  it  can  be  inhaled  into  people's  lungs  and  cause  respiratory  problems. 

1 8  This  section  e\aluates  whether  air  quality  conditions,  specifically  levels  of  particulate  matter  fi^om 

1 9  smoke,  would  be  appreciably  different  under  any  of  the  altemati\'es.  Levels  of  particulate  matter 

20  from  smoke  in  the  air  can  be  affected  by  changes  in  the  frequency  and  size  of  wildfires  and  changes 

21  in  prescribed  burning.  Factors  contribufing  to  the  frequency  and  size  of  wildfires  include  amounts 

22  of  fiael  available  to  bum  (fuel  loading),  wildfire  suppression  policies,  and  access  to  wildfires,  while 

23  factors  affecting  changes  in  prescribed  burning  include  changes  in  policies  and  expected  levels  of 

24  buming. 

25  To  compare  changes  to  air  quality  resulting  from  the  different  altemarives.  the  following  evaluarion 

26  criteria  were  used: 

27  •     Changes  in  the  amount  of  older  forest  (fuel  loading) 

28  •     Changes  in  the  amount  of  unmanaged  forest  (fiiel  loading) 

29  •     Changes  in  wildfire  suppression  activities 

30  •     Changes  in  prescribed  buming  policies  and  levels  of  buming. 
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1  During  public  scoping,  concern  was  expressed  that  changes  to  DNRC's  forest  management  program 

2  could  result  in  exceedances  of  air  quality  standards.  DNRC's  process  for  evaluating  impacts  to  air 

3  quality  and  meeting  air  quality  standards  will  not  change  under  any  of  the  alternatives. 

4  Consequently,  no  changes  are  expected  in  the  potential  risk  of  exceeding  air  quality  standards  from 

5  DNRC's  forest  management  activities. 

6  4.3.2.2      Comparison  of  Alternatives 

7  Changes  in  the  amount  of  older  forest  over  the  Permit  term  from  the  four  alternatives  are  discussed 

8  in  Section  4.2. 1 .3  (Current  Conditions)  under  Size  Class  and  Age  Class.  In  general,  the  amounts  of 

9  forested  trust  lands  in  larger  size  classes  and  older  age  classes  would  be  expected  to  decrease 

10  somewhat  over  the  Permit  term  because  DNRC's  harvest  activities  would  be  most  likely  to  occur  on 

1 1  these  lands.  However,  differences  in  the  amount  of  decrease  among  alternatives  at  the  landscape 

12  scale  are  not  discemable. 

13  DNRC's  management  philosophy  and  strategy  is  to  move  its  forestlands  toward  a  DFC  resulting  in 

14  a  healthier,  more  fire-resistant  forest.  Treatments  would  be  applied  to  emulate  natural  disturbances 

1 5  and  remove  material  that  would  normally  bum.  Section  4.2. 1 .3  (Current  Conditions),  under  Current 

16  Forest  Cover  Types  and  Desired  Future  Conditions,  provides  additional  information  on  changes  to 

1 7  forest  management  practices  that  would  result  in  a  shift  to  the  DFC.  However,  considering  DNRC's 

1 8  forestlands  on  average,  the  shift  to  the  DFC  would  occur  very  slowly  over  a  long  period.  No 

19  definitive  changes  in  wildfire  frequency  and  intensity  or  prescribed  buming  are  predictable  based  on 

20  DNRC's  intention  to  shift  foresdands  to  the  DFC. 

2 1  For  all  the  altematives,  DNRC  would  continue  to  follow  existing  management  sfrategies  and 

22  policies  related  to  wildfire  response  actions  and  prescribed  buming  that  would  directly  and 

23  indirectly  influence  particulate  matter  generation  and  air  quality.  Therefore,  implementation  of  the 

24  altematives  would  result  in  no  discemable  differences  in  effects  on  air  quality  at  the  regional  scale. 

25  Localized  changes  from  management  practices  in  the  Stillwater  Core  may  occur,  but  these  would 

26  not  affect  broader  regional  air  quality. 

27  Effects  on  air  quality  from  much  broader  general  environmental  factors  would  most  likely 

28  overwhelm  or  obscure  the  differences  in  management  of  the  Stillwater  Core  under  the  altematives. 

29  These  factors  include  drought,  demographic  trends,  and  technology  innovations  (industrial,  wood 

30  stoves,  automobiles,  etc.).  See  Section  4.2.2.7  (Wildfire)  for  additional  discussion  of  the  differences 

3 1  between  altematives  with  respect  to  wildfire  on  forestlands. 

32  The  amount  of  smoke  from  prescribed  buming  is  expected  to  generally  correlate  with  harvest 

33  volumes,  which  would  be  determined  from  forest  sustainable  yield  calculations  found  in  Section 

34  4.2.2.2  (Sustainable  Yield)  and  Table  4.2-14.  While  localized  changes  in  harvest  volumes  and 

35  locations  may  occur,  no  overall,  definitive  long-term  trend  is  predictable  for  the  amount  of  timber 

36  that  would  be  harvested  in  fiature  years. 

37  Under  Altematives  2  and  4,  the  Stillwater  Core  could  potentially  be  opened  to  wildfire  suppression 

38  activities,  as  well  as  timber  harvest  activities  and  prescribed  buming.  The  net  effect  on  air  quality  is 

39  uncertain  because  wildfire  suppression  activities  would  improve  air  quality,  while  prescribed 

40  buming  would  degrade  air  quality.  Overall,  the  Stillwater  Core  represents  a  very  small  percentage 
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1  of  forested  trust  lands,  and  a  change  in  management  policy  for  that  area  would  have  little  net  impact 

2  (either  positi\'e  or  negatixe)  when  considered  in  aggregate  with  all  forested  trust  lands  in  the  HCP 

3  project  area. 

4  4.3.2.3       Summary 

5  At  the  landscape  scale,  there  would  be  no  appreciable  differences  in  terms  of  effects  on  air  quality 

6  due  to  changes  in  forest  management  activities  among  the  four  alternatives.  Any  increase  in  the 

7  frequency  and  size  of  wildfire  on  forested  trust  lands  would  likely  be  due  to  outside  factors,  such  as 

8  persistent  drought,  increasingly  warmer  and  drier  summers,  and  the  influence  of  activities  (or  the 

9  lack  of  them)  on  adjacent  ownerships. 

10  Localized  changes  may  be  observed  within  the  Stillwater  Block,  however.  Under  Alternatives  2 

1 1  and  4,  forest  management  activities  within  the  Stillwater  Core  could  result  in  additional  prescribed 

1 2  burning  where  it  does  not  currently  occur. 
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1  4.4   Transportation 

2  Trust  lands  support  a  network  of  roads  that  provide  access  to  forested  trust  lands  for  the  purposes  of 

3  conducting  forest  management  activities;  providing  public  access  to  various  recreational  resources; 

4  and  pro\'iding  access  to  adjacent  land  ownerships  (i.e.,  USPS  or  private  landowner  access  to  a  cabin 

5  site).  In  contrast  to  these  and  other  benefits,  roads  and  associated  maintenance  activities  can  affect 

6  many  aspects  of  the  natural  environment,  including  stream  connectivity,  water  quality 

7  (e.g.,  increased  sedimentation  from  road  surface  erosion  or  mass  wasting),  habitat  quality 

8  (e.g..  increased  fragmentation,  avoidance  of  habitats),  and  wildlife  use  (e.g.,  increased  human 

9  contact  or  hunting  pressure). 

1 0  Tliis  section  describes  the  affected  environment  and  environmental  consequences  of  the  no-action 

1 1  and  action  alternatives  on  DNRC's  management  of  its  transportation  (road)  resources.  Specific 

1 2  road-related  effects  on  other  resources  are  discussed  in  Sections  4.5.  (Geology  and  Soils), 

1 3  4.6  (Water  Resources).  4.8  (Fish  and  Fish  Habitat),  4.9  (Wildlife  and  Wildlife  Habitat),  and 

14  4.10  (Recreation).  The  following  discussion  of  affected  environment  describes  the  policies,  rules, 

1 5  and  regulations  that  guide  DNRC's  management  of  roads  on  its  lands,  as  well  as  the  current  status 

1 6  of  DNRC-managed  roads  within  the  planning  and  HCP  project  areas.  The  subsequent  analysis  of 

1 7  environmental  consequences  addresses  issues  raised  during  public  scoping  and  describes  likely 

1 8  changes  to  DNRC's  road  network  and  its  management  under  the  no-action  and  action  alternatives. 

19  4.4.1  Affected  Environment 

20  To  establish  the  affected  environment  for  roads,  this  section  describes  current  policies,  rules,  and 

2 1  regulations  affecting  road  management  on  forested  trust  lands,  as  well  as  the  current  status  of  the 

22  road  network  in  terms  of  the  amount,  distribution,  and  condition  of  roads  in  the  network,  both  in  the 

23  planning  area  and  the  HCP  project  area. 

24  As  described  in  Chapter  2  (Environmental  and  Procedural  Setting),  DNRC's  road-related  activities 

25  supporting  forest  management  activities  on  trust  lands  include  construction,  reconstruction, 

26  abandonment,  reclamation,  maintenance,  and  use.  These  activities  are  typically  conducted  and 

27  funded  through  timber  sale  contracts,  although  some  road  maintenance  activities  are  also  partially 

28  fiinded  through  DNRC's  forest  improvement  program. 

29  4.4.1.1       Regulatory  Framework 

30  Road  management  standards  were  established  in  the  SFLMP  and  subsequently  adopted  as  part  of 

3 1  the  Forest  Management  ARMs.  Key  elements  of  the  road  management  standards  (ARM  36.1 1 .42 1 ) 

32  are  listed  below. 

33  •     Minimize  number  of  road  miles. 

34  •     When  planning  the  location,  design,  construction,  and  maintenance  of  all  roads 

35  ■     Comply  with  BMPs  as  necessary  to  avoid  unacceptable  adverse  impacts  or,  as  flinding  is 

36  available,  to  improve  existing  roads. 

37  ■     Build  roads  to  the  minimum  standard  necessary  to  best  meet  current  and  fiiture 

38  management  needs  and  objectives. 
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1  ■     Manage  roads  to  minimize  maintenance. 

2  ■     Relocate  existing  roads  if  reconstruction,  maintenance,  and/or  use  of  those  roads  would 

3  produce  greater  undesirable  impacts  than  new  construction. 

4  ■     Use  existing  roads  in  SMZs  only  if  potential  water  quality  impacts  can  be  adequately 

5  mitigated,  while  primarily  considering  economic  and  watershed  implications  of 

6  relocating  roads  outside  SMZs. 

7  •     Assess  road  maintenance  needs  by  inspecting  conditions  on  both  open  and  closed  roads 

8  every  5  years,  and  prioritize  maintenance  operations  based  on  the  results  of  those 

9  inspections. 

10  (Currently,  DNRC  does  not  inventory  all  roads  every  5  years.  While  roads  in  the  Stillwater 

1 1  Block  and  Swan  River  State  Forest  are  assessed  every  5  years,  roads  on  scattered  parcels  are 

12  assessed  during  timber  sale  planning  and  watershed  inventories.  DNRC  is  currently  in  the 

13  process  of  examining  its  program  to  determine  how  this  requirement  could  be  met  and,  if  it 

14  cannot,  may  seek  to  revise  the  rules.) 

15  •     Consider  closure  or  abandonment  of  roads  accessible  to  motorized  vehicles  that  are  non- 
16  essential  to  near- term  future  management  plans  or  where  unrestricted  access  would  cause 

17  excessive  resource  damage. 

18  •     In  the  Swan  River  State  Forest,  plan  road  closures  in  accordance  with  the  terms  of  the  Swan 

19  Agreement. 

20  •     Inspect  road  closure  structures  as  part  of  ongoing  administrative  duties  and  in  response  to 

21  notice  of  ineffective  road  closures  received  from  the  public.  Inspections  are  to  occur  at  least 

22  every  5  years.  Repair  or  modify  effective  closures  or  consider  alternative  methods  of 

23  closure.  Repairs  are  to  be  a  high  priority  when  allocating  time  and  budget. 

24  Roads  on  trust  lands  may  be  maintained  by  DNRC,  its  cooperators,  or  third  parties  as  provided  by 

25  departmental  rules,  pohcies,  and  contracts.  DNRC  may  (1)  enter  into  cost-share  agreements  with 

26  the  USFS,  (2)  exchange  easements  with  the  BLM,  and/or  (3)  conduct  reciprocal  access  agreements 

27  and  easement  exchanges  with  cooperating  persons  or  corporations.  Each  of  these  processes 

28  addresses  construction,  use,  and  maintenance  to  be  performed  by  DNRC  or  its  cooperators.  Further, 

29  DNRC  may  grant  easements  on  trust  land  as  provided  by  its  access  road  policy,  or  it  may  purchase 

30  an  easement  to  provide  access  to  trust  lands  in  accordance  with  the  State  Purchase  Program. 

3 1  DNRC's  policy  for  reviewing  and  granting  easements  is  contained  in  the  document  Access  Road 

32  Easement  Policy  (DNRC  2006b).  This  easement  policy  requires  the  applicant  to  demonstrate  that 

33  all  other  options  for  access  have  been  exhausted.  Approval  is  granted  by  DNRC  only  after  review 

34  and  MEPA  evaluation  are  complete,  as  described  in  the  Policy. 

35  The  process  of  purchasing  of  road  easements  on  non-trust  lands  by  DNRC  is  directed  by  Montana 

36  law  (MCA  77-2-361  through  77-2-367)  and  rules  (ARMs  36.25.812  through  36.25.817).  This 

37  process  requires  DNRC  to  prepare  a  financial  analysis  and  determine  the  financial  risks  and  benefits 

38  associated  with  the  acquisition  to  ensure  that  it  is  in  the  best  interest  of  the  affected  trusts. 

39  Additional  information  DNRC  provides  to  support  the  Land  Board's  decision  for  an  easement 

40  includes  an  inventory  of  current  environmental  conditions  and  identification  of  any  changes  in 
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1  access  to  other  trust  lands.  An  appraisal  and  due-diligence  review  are  also  required.  Approval  of 

2  easement  purchases  is  granted  by  the  Land  Board. 

3  To  implement  the  road  management  standards  outlined  in  the  ARMs,  DNRC  maintains  a  database 

4  of  its  road  network.  The  database  layer  is  maintained  by  the  FMB  Technical  Services  Section. 

5  Information  necessary  to  perfonn  updates  to  the  database  is  pro\ided  by  the  individual  unit  offices. 

6  Non-DNRC  roads  (e.g.,  federal,  county,  local,  and  private)  that  are  outside  forested  trust  lands  and 

7  not  needed  for  trust-related  activities  (forestry,  cabin  leases,  etc.)  are  not  maintained  or  updated 

8  within  the  GIS  data  layer.  These  roads  are  not  included  in  the  summaries  below.  Non-DNRC  roads 

9  located  on  forested  trust  lands  (e.g.,  private  roads,  highways,  county  roads)  are  included  and 

1 0  maintained  in  DNRC's  GIS  roads  data  layer.  The  information  presented  in  this  section  is 

1 1  summarized  from  the  DNRC  roads  database. 

1 2  Two  of  the  attributes  maintained  by  DNRC  in  its  GIS  roads  data  layer  are  access  classification  and 

1 3  seasonal  restrictions.  Seasonal  restrictions  are  typically  specified  by  start  and  end  dates  depending 

14  on  the  location  of  the  road  in  the  planning  area.  DNRC  currently  uses  five  levels  of  access 

1 5  classification  as  defined  in  the  Forest  Management  ARMs: 

1 6  •     Open  Roads.  Highways,  county  roads,  unrestricted  DNRC  roads,  roads  with  unknown 

1 7  access  restrictions,  and  roads  restricted  by  non-DNRC  owners  (either  seasonally  or  year- 

1 8  round). 

1 9  •     Motorized  Use  Restricted  Seasonally.  Roads  that  are  seasonally  restricted  to  motorized 

20  public  access  but  have  varying  access  restrictions  for  commercial  and  agency  use  (open  or 

21  seasonally  restricted). 

22  •     Motorized  Use  Restricted  Year-Round.  Roads  that  are  restricted  year-round  to  motorized 

23  public  access  but  have  varying  access  restrictions  for  commercial  and  agency  use  (open  or 

24  seasonally  restricted). 

25  •     Abandoned.  Roads  that  are  no  longer  used  but  that  have  not  been  restored.  Culverts  may 

26  be  present  and  the  road  prism  is  evident;  however,  these  roads  are  typically  in  some  state  of 

27  reforestation. 

28  •     Reclaimed.  Includes  roads  that  have  been  restored  to  natural  conditions  so  that  all 

29  structures  (i.e.,  culverts)  have  been  removed  and  the  road  prism  is  no  longer  evident.  These 

30  roads  are  typically  in  some  state  of  reforestation. 

31  4.4.1.2      Amount  of  Roads 

32  Miles  of  road  present  within  an  area  can  provide  an  indication  of  the  degree  of  potential 

33  en\ironmental  impacts.  All  roads  impact  the  natural  environment  to  some  degree;  however,  open 

34  roads  recei\e  more  traffic  than  restricted  roads  and  consequently  can  impact  the  environment  to  a 

35  greater  degree.  Tables  4.4-1  through  4.4-3  summarize  miles  of  existing  roads  on  trust  lands  by  land 

36  office  (as  maintained  in  DNRC's  GIS  roads  data  layer).  Table  4.4-1  shows  total  road  miles  by  land 

37  office  within  the  planning  and  HCP  project  areas.  Tables  4.4-2  and  4.4-3  present  total  road  miles  by 

38  access  classification  for  the  planning  area  and  HCP  project  area,  respectively. 
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1       TABLE  4.4-1.    MILES  OF  ROAD  ON  TRUST  LANDS  BY  LAND  OFFICE 


2 
3 
4 
5 


Miles  of  Road  on 

Miles  of  Road 

on 

Percent  of  Total  Road  Miles 

Trust  Lands  in  the 

Trust  Lands  in 

the 

on 

Trust  Lands  in  the  HCP 

Land  Office 

Planning  Area^ 

HCP  Project  Area^ 

Project  Area^ 

NWLO 

1,669.4 

1.412.3 

84.6 

Stillwater  Block 

362.7 

361.3 

99.6 

Swan  River  State  Forest 

226.7 

224.2 

98.8 

Scattered 

1080.0 

826.7 

76.5 

SWLO 

1,238.9 

942.5 

76.1 

CLO 

2,517.8 

290.4 

11.5 

Total 

5,426.1 

2,645.1 

48.7 

Blocl^ed 

589.4 

585.5 

99.3 

Scattered 

4,836.7 

2,059.6 

42.6 

Roads  classified  as  proposed  were  not  included  in  mileage  calculations. 
^    Percentage  calculated  as  miles  of  road  on  trust  lands  in  the  HCP  project  area  divided  by  miles  of  road  on  trust  lands  in  ttie  planning 

area. 
Source:  DNRC  (2008a). 


6  TABLE  4.4-2.    MILESOFROADONTRUSTLANDS  WITHIN  THE  PLANNING  AREA  BY 

7  CLASS  AND  LAND  OFFICE 


8 
9 


Land  Office 

Highway/ 
County 

Open 

Restricted 
Seasonally 

Restricted 
Year- 
Round 

Abandoned 

Reclaimed 

Total 

NWLO 

44.5 

796.5 

16.8 

736.0 

45.5 

30.2 

1,669.4 

Stillwater  Block 

2.4 

123.9 

6.4 

229.6 

0.0 

0.3 

362.7 

Swan  River  State 
Forest 

7.3 

40.1 

5.3 

164.4 

9,3 

0.4 

226.7 

Scattered 

92.0 

580.4 

5.1 

342.0 

36.2 

29.5 

1080.0 

SWLO 

253.1 

551.7 

18.4 

374.9 

40.9 

18.3 

1,238.9 

CLO 

99.4 

2,291.8 

13.8 

87.7 

28.9 

9.9 

2,517.8 

Total 

454.2 

3,550.6 

49.0 

1,198.6 

115.3 

58.4 

5,426.1 

Blocked 

9.7 

164.0 

11.7 

394.0 

9.3 

0.7 

589.4 

Scattered 

444.5 

3,386.6 

37.3 

804.6 

106.0 

57.7 

4,836.7 

Note:  Roads  classified  as  proposed  were  not  included  in  mileage  calculations. 
Source:  DNRC  (2008a). 
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TABLE  4.4-3. 


MILES  OF  ROAD  ON  TRUST  LANDS  WITHIN  THE  PROJECT  AREA  BY 
CLASS  AND  LAND  OFFICE 


Restricted 

Highway/ 

Restricted 

Year- 

Land  Office 

County 

Open 

Seasonally 

Round 

Abandoned 

Reclaimed 

Total 

NWLO 

25.5 

641.8 

168 

674.2 

37.3 

16.7 

1,412.3 

Stillwater  Block 

1.9 

123.4 

6.4 

229.3 

0.0 

0.3 

361.3 

Swan  River  State 

Forest 

6.9 

38.1 

5.3 

164.2 

93 

04 

224.2 

Scattered 

73.9 

423.1 

5.1 

280.8 

28.0 

15.9 

826.7 

SWLO 

225.0 

323.3 

14.9 

332.9 

29.6 

16.7 

942.4 

CLO 

108 

2103 

128 

22.3 

284 

58 

290  5 

Total 

318.4 

1,118.2 

44.5 

1,029.5 

95.2 

39.2 

2,645.1 

Blocked 

8.8 

161.5 

11.7 

393.5 

9.3 

0.7 

585.5 

Scattered 

309.6 

956.7 

32.8 

636.0 

85.9 

38.5 

2,059.6 

3  Note:  Roads  classified  as  proposed  were  not  included  in  mileage  calculations. 

4  Source:  DNRC  (2008a). 

5  Planning  Area  and  HCP  Project  Area 

6  There  are  approximately  5,426  miles  of  road  on  trust  lands  within  the  planning  area,  and  2,645 

7  (49  percent)  of  these  road  miles  are  located  on  trust  lands  included  in  the  HCP  project  area 

8  (Table  4.4-1 ).  More  than  half  of  the  road  miles  included  in  the  HCP  project  area  are  located  within 

9  the  NWLO  (1,412  miles).  Roads  within  the  NWLO  and  SWLO  comprise  nearly  90  percent  of  all 

1 0  the  road  miles  within  the  HCP  project  area.  Within  the  NWLO,  about  85  percent  of  the  road  miles 

1 1  on  trust  lands  are  included  in  the  project  area  (1,412  of  1,669  miles),  while  approximately 

1 2  76  percent  are  included  for  the  SWLO  (942  of  1.239  miles)  and  about  12  percent  are  included  for 

13  the  CLO  (291  of  2,518  miles). 

14  On  all  trust  lands  within  the  planning  area  (Table  4.4-2),  4,005  miles  of  the  5,426  miles  of  road  are 

15  classified  as  open  to  public  access  (including  highways  and  county  roads),  and  1,199  miles  are 

16  restricted  year-round  to  public  access.  The  remaining  road  miles  are  split  between  seasonally 

1 7  restricted  (49  miles),  abandoned  (115  miles),  and  reclaimed  (58  miles).  Within  the  HCP  project 

1 8  area  (Table  4.4-3),  there  are  1 ,437  miles  of  open  roads  (including  highways  and  county  roads), 

19  1 ,030  miles  of  year-round  restricted  roads,  45  miles  of  seasonally  restricted  roads,  95  miles  of 

20  abandoned  roads,  and  39  miles  of  reclaimed  roads. 

21  Stillwater  Block 


22 
23 
24 
25 
26 
27 


Approximately  363  miles  of  road  are  located  within  the  Stillwater  Block,  and  361  of  these  are 
included  in  the  HCP  project  area  (Table  4.4-1 ).  Of  those  roads  included  in  the  HCP  project  area, 
1 25  miles  are  open  to  public  access  (including  highways  and  county  roads),  229  miles  are  restricted 
year-round  to  public  access,  6  miles  are  restricted  seasonally,  and  less  than  0.5  mile  has  been 
reclaimed  (Table  4.4-3).  DNRC  currently  restricts  public  access,  either  year-round  or  seasonally,  on 
nearly  65  percent  of  the  roads  within  the  Stillwater  Block. 
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1  The  Stillwater  Core  has  been  managed  in  the  past,  so  roads,  excavated  skid  trails,  and  regenerating 

2  clearcuts  are  present.  Figure  D-4A  in  Appendix  D,  EIS  Figures,  shows  the  existing  locations  of 

3  roads  in  the  Stillwater  Block.  Two  road  systems  access  this  area,  which  is  currently  managed  as 

4  grizzly  bear  security  core  -  Stryker  Basin,  which  leads  to  Stryker  Lake,  and  Herrig  Basin,  which 

5  leads  to  Herrig  Lake.  While  DNRC  is  using  these  road  systems  minimally  due  to  grizzly  bear 

6  security  core  restrictions,  these  road  miles  are  included  in  the  presentation  of  total  road  miles  in  the 

7  Stillwater  Block  contained  in  Tables  4.4-1  through  4.4-3.  Current  ARMs  dictate  that  forest 

8  management  activities  conducted  during  the  non-denning  season  are  conducted  around  the 

9  perimeter  of  the  area  using  methods  that  do  not  require  roaded  access. 

10  Swan  River  State  Forest 

1 1  The  blocked  lands  within  the  Swan  River  State  Forest  are  included  in  the  area  covered  by  the  Swan 

12  Agreement.  Under  this  agreement,  the  USFS  (Flathead  National  Forest),  Plum  Creek,  and  DNRC 

1 3  coordinate  management  of  their  lands  as  a  large  contiguous  block.  The  USFWS  is  also  a  party  to 

14  this  agreement  since  the  grizzly  bear  is  a  federally  listed  species.  This  agreement  contains  habitat 

1 5  management  guidelines  that  affect  how  DNRC  manages  roads  within  the  Swan  River  State  Forest 

16  (USFWS  1995).  The  guidelines  applicable  to  road  management  include  the  following: 

17  •     Reduce  open  road  density  with  BMU  subunits,  then  maintain  lower  densities  over  the  long 

18  term. 

19  •     Limit  construction  of  new  roads,  and  minimize  density/mileage  of  new  roads  in  preferred 

20  habitat  areas  and  riparian  zones. 

21  •     Reclaim  existing  roads  not  required  for  short-term  management. 

22  •     Relocate  roads  needed  for  ongoing  primary  access  when  reasonable. 

23  All  but  about  3  of  the  227  miles  of  road  located  on  blocked  Swan  River  State  Forest  lands  are 

24  included  in  the  HCP  project  area  (Table  4.4- 1 )  (Figure  D-5A  in  Appendix  D,  EIS  Figures).  Of  all 

25  the  Swan  River  State  Forest  roads  in  the  HCP  project  area,  45  miles  are  open  to  public  access 

26  (including  highway  and  county  roads),  1 64  miles  are  restricted  year-round  to  public  access,  5  miles 

27  are  restricted  seasonally,  9  miles  are  abandoned,  and  less  than  0.5  mile  has  been  reclaimed 

28  (Table  4.4-3).  More  than  75  percent  of  the  road  miles  on  blocked  HCP  project  area  lands  within  the 

29  Swan  River  State  Forest  are  closed  to  public  access  either  seasonally  or  year-round. 

30  Scattered  Parcels 

3 1  Outside  the  Stillwater  Block  and  Swan  River  State  Forest,  which  are  both  located  in  the  NWLO, 

32  trust  lands  within  the  rest  of  the  HCP  project  area  are  scattered  throughout  the  planning  area  and 

33  generally  not  contiguous.  Of  the  5,426  miles  of  road  on  trust  lands  within  the  planning  area, 

34  4,837  (89  percent)  are  on  scattered  parcels.  While  nearly  all  roads  located  within  blocked  trust 

35  lands  are  included  in  the  HCP  project  area,  less  than  half  (43  percent)  of  all  roads  located  on 

36  scattered  parcels  are  included  (Table  4.4-1).  Within  the  HCP  project  area,  2,060  of  the  2,645  miles 

37  (78  percent)  are  located  on  scattered  parcels  (Table  4.4-1).  Of  these  2,060  miles,  more  than  half 

38  (1 ,266  miles)  are  open  to  public  access  year-round  (including  highways  and  county  roads),  more 

39  than  30  percent  (669  miles)  are  restricted  seasonally  or  year-round,  and  about  6  percent  ( 1 24  miles) 

40  have  been  either  abandoned  or  reclaimed  (Table  4.4-3). 
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1  Roads  located  on  scattered  parcels  within  the  NWLO  total  1 ,080  miles,  and  827  miles  (77  percent) 

2  of  these  roads  are  included  in  the  HCP  project  area  (Table  4.4-1 ).  Within  both  the  planning  area 

3  and  HCP  project  area,  more  than  half  the  road  miles  on  scattered  parcels  in  the  NWLO  (580  and 

4  423,  respectively)  are  open  to  public  access  year-round  (Tables  4.4-2  and  4.4-3).  For  the  remaining 

5  roads  on  NW'LO  scattered  parcels  in  the  HCP  project  area,  about  35  percent  (286  miles)  are 

6  restricted  either  seasonally  or  year-round  (Table  4.4-3). 

7  Within  the  SWLO,  roads  located  on  trust  lands  total  1 ,239  miles  (Tables  4.4- 1  and  4.4-2),  while 

8  those  located  on  HCP  project  area  lands  total  about  942  miles  (Table  4.4-3).  Of  those  roads  on  HCP 

9  project  area  lands  in  the  SWLO,  more  than  half  (548  miles)  are  open  to  public  access  year-round 

10  (including  highways  and  county  roads),  and  about  37  percent  (348  miles)  are  restricted  either 

1 1  seasonally  or  year-round. 

12  There  are  approximately  2,518  miles  of  road  on  trust  lands  within  the  CLO  (Tables  4.4-1  and  4.4-2), 

13  and  about  290  miles  (12  percent)  of  these  roads  are  included  in  the  HCP  project  area  (Table  4.4-3). 

14  These  290  miles  of  road  constitute  about  14  percent  of  all  road  miles  on  scattered  parcels  included 

1 5  in  the  HCP  project  area.  About  72  percent  of  the  HCP  project  area  roads  in  the  CLO  (210  miles) 

1 6  are  maintained  as  open  to  public  access  year-round  (Table  4.4-3). 

17  4.4.1.3      Distribution  of  Roads 

1 8  While  miles  of  road,  as  discussed  above,  provides  a  measure  of  total  potential  impacts,  road  density 

19  (mi/mi")  measures  road  impacts  relative  to  the  amount  of  land  covered  by  those  roads.  A  higher 

20  road  density  within  an  area  generally  indicates  a  higher  potential  for  effects  on  that  area.  The 

2 1  density  of  open  roads  measures  the  level  of  roads  in  an  area  receiving  the  heaviest  use  relative  to  the 

22  total  amount  of  land  area  accessed  by  those  roads. 

23  Tables  4.4-4  and  4.4-5  summarize  existing  total  and  open  road  density  on  trust  lands  by  land  office 

24  for  the  planning  area  and  HCP  project  area,  respectively.  These  densities  were  calculated  using 

25  DNRC's  GIS  roads  data  layer.  Additionally,  linear  road  densities  were  calculated  for  all  ttnast  lands 

26  within  each  category  summarized  in  the  tables,  rather  than  for  individual  parcels. 

27  Planning  Area  and  HCP  Project  Area 

28  The  total  road  density  for  trust  lands  in  the  HCP  project  area  is  substantially  higher  than  for  trust 

29  lands  within  the  planning  area  (3.1  mi/mi"  versus  1.9  mi/mi').  Because  nearly  all  roads  in  the 

30  blocked  lands  are  included  in  the  HCP  project  area,  this  difference  is  primarily  due  to  the  inclusion 

3 1  of  scattered  parcels  that  tend  to  be  more  heavily  roaded  as  a  result  of  forest  management  activities 

32  (Tables  4.4-4  and  4.4-5). 

33  Stillwater  Block 

34  For  planning  area  and  HCP  project  area  lands  within  the  Stillwater  Block,  the  total  road  densities 

35  are  similar  (2.6  mi/mi"  and  2.5  mi/mi",  respectively),  and  open  road  densities  are  the  same 

36  (0.9  mi'mi')  (Tables  4.4-4  and  4.4-5).  Lower  open  road  densities  for  the  Coal  Creek  and  Stillwater 

37  State  Forests  reflect  DNRC's  road  management  strategy  for  blocked  lands.  Coal  Creek  and 

38  Stillwater  State  Forest  roads  are  managed  at  a  landscape  level  to  meet  threatened  and  endangered 

39  species,  big  game,  sensitive  species,  and  biodiversity  resource  management  standards  when 
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1  conducting  forest  management  activities.  This  includes  managing  roads  within  this  block  to 

2  minimize  the  amount  of  land  with  open  road  densities  greater  than  1 .0  mi/mi"  (ARM  36.11 .432). 

3  As  shown  in  Tables  4.4-4  and  4.4-5,  the  open  road  density  within  this  entire  block  is  currently  less 

4  than  the  1 .0  mi/mi"  threshold  for  both  the  planning  area  and  HCP  project  area. 

5  Swan  River  State  Forest 

6  Under  the  Swan  Agreement,  DNRC,  the  USPS,  and  Plum  Creek  cooperatively  manage  roads  on 

7  their  lands  in  the  Swan  River  Valley  at  a  landscape  level  to  meet  Swan  Agreement  requirements.  In 

8  the  Swan  River  State  Forest,  the  total  and  open  road  densities  on  trust  lands  are  the  same  (3.6  mi/mi^ 

9  and  0.7  mi/mi",  respectively)  for  both  the  planning  area  and  HCP  project  area  (Tables  4.4-4  and 

10  4.4-5).  Total  road  density  within  this  block  is  higher  than  for  the  NWLO  as  a  whole  in  both  the 

1 1  planning  area  and  HCP  project  area  (3.6  mi/mi"  versus  3.4  mi/mi"),  while  open  road  density  is  lower 

12  than  for  the  Stillwater  Block  and  NWLO  scattered  parcels  in  both  the  planning  area  and  HCP 

1 3  project  area  (Tables  4.4-4  and  4.4-5). 

14  Scattered  Parcels 

1 5  Linear  road  densities  for  scattered  parcels  within  the  HCP  project  area  are  generally  similar  to  those 

16  for  scattered  parcels  in  the  planning  area.  Most  differences  in  linear  road  densities  on  scattered 

1 7  parcels  between  the  planning  area  and  the  HCP  project  area  are  small  (higher  or  lower  by  0. 1  to 

1 8  0.3  mi/mi")  (Tables  4.4-4  and  4.4-5). 

1 9  For  scattered  parcels  in  the  HCP  project  area,  total  road  densities  range  from  1 .6  mi/mi'  for  the  CLO 

20  to  3.7  mi/mi"  for  the  NWLO  and  SWLO.  Open  road  densities  are  generally  low,  ranging  from 

21  1.3  to  1 .9  mi/mi'  (Table  4.4-5).  For  scattered  parcels  in  both  the  NWLO  and  SWLO,  open  road 

22  densities  in  the  HCP  project  area  are  slightly  lower  than  those  in  the  planning  area.  Conversely,  the 

23  open  road  density  for  scattered  parcels  in  the  CLO  is  slightly  higher  in  the  HCP  project  area  than  in 

24  the  planning  area  (Tables  4.4-4  and  4.4-5). 

25  The  lowest  total  road  density  for  scattered  parcels  within  the  planning  area  is  found  within  the  CLO 

26  (1 .3  mi/mi")  (Table  4.4-4).  The  CLO  also  has  the  lowest  total  road  density  for  scattered  parcels  in 

27  the  HCP  project  area  (1 .6  mi/mi")  (Table  4.4-5).  The  lower  densities  in  the  CLO  reflect  a  lower 

28  level  of  available  timber  for  commercial  harvest  (as  compared  to  the  NWLO  and  SWLO),  which 

29  requires  road  networks  to  access  lands  for  harvest. 
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TABLE  4.4-4. 


MILES  AND  LINEAR  DENSITY  OF  ROAD  ON  TRUST  LANDS  WITHIN 
THE  PLANNING  AREA  BY  LAND  OFFICE 


Trust  Land 

Trust  Land  Area 

Miles  of 

Linear  Road 

Land  Office 

Area  (Acres) 

(Square  Miles^) 

Road' 

Density^ 

NWLO 

316,255 

494.1 

1,669.4 

3.4 

Stillwater  Block' 

90,802 

141.9 

362.7 

2.6 

Highway/County/Private^ 

2.4 

0.0 

Open^ 

123.9 

0.9 

Restricted  Seasonally^ 

6.4 

0.0 

Restricted  Year-Round 

229.6 

1.6 

Abandoned/Reclaimed 

0.3 

0.0 

Swan  River  State  Forest 

39,833 

62.2 

226.7 

3.6 

Highway/County/Private^ 

7.3 

0.1 

Open/Restricted  Seasonally'' 

45.4 

0.7 

Restricted  Year-Round 

164.4 

2.6 

Abandoned/Reclainned 

9.7 

0.2 

Scattered  Parcels 

185,620 

290.0 

1,080.0 

3.7 

Highway/County/Private^ 

92.0 

0.3 

Open/Restricted  Seasonally'' 

580.4 

2.0 

Restricted  Year-Round 

342.0 

1.2 

Abandoned/Reclaimed 

65.7 

0.2 

SWLO  (Scattered  Parcels) 

234,744 

366.8 

1,238.9 

3.4 

Hlghway/County/Private^ 

253.1 

0.7 

Open/Restricted  Seasonally" 

551.7 

1.5 

Restricted  Year-Round 

374.9 

1.0 

Abandoned/Reclaimed 

59.2 

0.2 

CLO  (Scattered  Parcels) 

1,262,530 

1,972.7 

2,517.8 

1.3 

Highway/County/Private^ 

99.4 

0.1 

Open/Restricted  Seasonally" 

2,291.8 

1.2 

Restricted  Year-Round 

87.7 

0.0 

Abandoned/Reclaimed 

38.8 

0.0 

Project  Area  Total 

1,813,529 

2,833.6 

5,426.1 

1.9 

3  ^  Includes  the  Coal  Creek  State  Forest  and  the  blocked  portion  of  the  Stillwater  State  Forest. 

4  '  The  Highway/County/Pnvate  category  contains  those  roads  over  which  DNRC  has  no  ownership. 

5  ■*  For  the  Stillwater  Block,  the  Open  and  Restricted  Seasonally  road  categories  are  displayed  separately. 

6  ''  For  the  Swan  River  State  Forest  and  scattered  parcels,  the  Open/Restricted  Seasonally  category  primarily  represents  open 

7  roads,  because  there  are  very  few  seasonally  restricted  roads  in  these  road  systems  under  current  conditions. 

8  ^  Square  miles  of  trust  lands  calculated  as  acres  of  trust  lands  divided  by  640. 

9  I  Proposed  roads  were  not  included  in  mileage  calculations. 

1 0  '  Density  calculated  as  miles  of  total  roads  on  trust  lands  divided  by  square  miles  of  trust  lands. 

1  1  Source:  DNRC  (2008a). 
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1       TABLE  4.4-5. 


MILES  AND  LINEAR  DENSITY  OF  ROAD  ON  TRUST  LANDS  WITHIN 
THE  PROJECT  AREA  BY  LAND  OFFICE 


3 
4 
5 
6 
7 
8 
9 
10 
11 


Trust  Land 

Trust  Land  Area 

Miles  of 

Linear  Road 

Land  Office 

Area  (Acres) 

(Square  Miles^) 

Road' 

Density^ 

NWLO 

273,400 

427.2 

1,412.3 

3.3 

Stillwater  Block' 

90,720 

141.8 

361.3 

2.5 

Highway/County/Private^ 

1.9 

0.0 

Open^ 

123.4 

0.9 

Restricted  Seasonally^ 

6.4 

0.0 

Restricted  Year-Round 

229.3 

1.6 

Abandoned/Reclaimed 

0.3 

0.0 

Swan  River  State  Forest 

39,699 

62.0 

224.2 

3.6 

H  igh  way/Cou  nty/Private^ 

6.9 

0.1 

Open/Restricted  Seasonally" 

43.4 

0.7 

Restricted  Year-Round 

164.2 

2.6 

Abandoned/Reclaimed 

9.7 

0.2 

Scattered  Parcels 

142,981 

223.4 

826.7 

3.7 

Highway/County/Private^ 

73.9 

0.3 

Open/Restricted  Seasonally" 

428.2 

1.9 

Restricted  Year-Round 

280.8 

1.3 

Abandoned/Reclaimed 

43.9 

0.2 

SWLO  (Scattered  Parcels) 

161,927 

253.0 

942.4 

3.7 

Highway/County/Private^ 

225.0 

0.9 

Open/Restricted  Seasonally" 

338.2 

1.3 

Restricted  Year-Round 

332.9 

1.3 

Abandoned/Reclaimed 

46.3 

0.2 

CLO  (Scattered  Parcels) 

113,182 

176.8 

290.5 

1.6 

Highway/County/Private^ 

10.8 

0.1 

Open/Restricted  Seasonally" 

223.1 

1.3 

Restricted  Year-Round 

22.3 

0.1 

Abandoned/Reclaimed 

34.2 

0.2 

Project  Area  Total 

548,509 

857.0 

2,645.1 

3.1 

Includes  the  Coal  Creek  State  Forest  and  the  blocked  portion  of  the  Stillwater  State  Forest. 

^    The  Highway/County/Private  category  contains  those  roads  over  which  DNRC  has  no  ownership. 

^    For  the  Stillwater  Block,  the  Open  and  Restricted  Seasonally  road  categories  are  displayed  separately. 

For  the  Swan  River  State  Forest  and  scattered  parcels,  the  Open/Restricted  Seasonally  category  primarily  represents  open 
roads,  because  there  are  very  few  seasonally  restricted  roads  in  these  road  systems  under  current  conditions. 

^    Square  miles  of  trust  lands  calculated  as  acres  of  trust  lands  divided  by  640. 

^    Proposed  roads  were  not  included  in  mileage  calculations. 

'    Density  calculated  as  miles  of  total  roads  on  trust  lands  divided  by  square  miles  of  tnjst  lands. 

Source;  DNRC  (2008a). 
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1  4.4.2  Environmental  Consequences 

2  This  section  describes  the  effects  of  the  no-action  alternative  and  the  three  action  alternatives  on 

3  transportation  management  issues  relating  to  the  current  and  future  road  networks  on  trust  lands. 

4  Effects  discussed  in  this  section  include  potential  short-  and  long-term  direct  and  indirect  effects 

5  anticipated  under  the  proposed  action  alternatives  relative  to  what  is  expected  to  occur  under  the  no- 

6  action  alternative  over  the  Permit  term. 

7  4.4.2.1       Introduction  and  Evaluation  Criteria 

8  Roads  proN'ide  access  to  forested  trust  lands  for  the  purposes  of  conducting  forest  management 

9  activities;  public  access  to  various  recreational  resources;  and  access  to  adjacent  land.  In  contrast, 

1 0  roads  and  associated  maintenance  activities  can  affect  many  aspects  of  the  natural  environment, 

1 1  including  stream  connecti\ity,  water  quality  (e.g.,  increased  sedimentation  from  road  surface 

1 2  erosion  or  mass  wasting),  habitat  quality  (e.g..  increased  fragmentation,  avoidance  of  habitats),  and 

1 3  wildlife  use  (e.g.,  increased  human  contact  or  hunting  pressure).  While  the  types  of  road-related 

1 4  effects  specific  to  these  resources  (geology  and  soils,  water,  fisheries,  wildlife,  and  recreation)  are 

1 5  addressed  in  their  respective  sections,  changes  in  levels  of  road-related  effects  on  these  resources 

1 6  beUveen  alternatives  depend  on  changes  to  the  road  net\\'ork  and  how  it  is  managed.  This  section, 

1 7  therefore,  describes  how  the  current  road  network  would  be  expected  to  change  across  the  landscape 

1 8  during  the  Permit  term  under  the  various  alternatives. 

1 9  Changes  in  the  road  network  are  evaluated  in  terms  of  amount,  distribution  (density  and  location), 

20  and  condition  of  roads.  The  specific  evaluation  criteria  used  for  this  analysis  are 

2 1  •     Expected  changes  to  road  management 

22  •     Expected  changes  in  amount  of  road  (miles) 

23  •     Expected  changes  in  distribution  (density  and  location)  of  roads. 

24  To  support  this  evaluation,  existing  miles  of  road  by  classification  were  determined  using  DNRC's 

25  GIS  roads  data  layer  (as  described  in  Section  4.4. 1 ,  Affected  Environment),  and  miles  of  road 

26  present  at  the  end  of  the  Permit  term  under  each  alternative  were  estimated  using  methods  described 

27  by  DNRC  (2007b,  2007c).  Roads  classified  as  highway,  county,  or  private  do  change  over  time. 

28  However,  DNRC  has  no  ownership  of  these  roads  and  any  changes  over  time  in  these  roads  could 

29  not  be  predicted.  An  additional  class  (proposed  roads)  was  added  to  the  data  layer.  Proposed  roads 

30  include  roads  not  yet  constructed  but  proposed  for  construction  under  each  alternative.  DNRC  also 

3 1  uses  temporary  roads,  which  are  reclaimed  after  use.  They  do  not  appear  in  the  GIS  layer  due  to 

32  their  short  life  span.  Expected  changes  to  DNRC's  road  network  are  described  within  each  area  of 

33  blocked  lands  (Stillwater  Block  and  Swan  River  State  Forest)  and  at  the  landscape  level  for 

34  scattered  parcels  throughout  the  rest  of  the  HCP  project  area. 

35  It  should  be  noted,  however,  that  the  classifications  for  abandoned  and  reclaimed  roads  would  be 

36  modified  somewhat  under  the  action  alternatives.  For  these  three  altemarives,  abandoned  roads 

37  would  include  those  roads  made  impassable  and  effectively  closed  using  gates  or  other  barriers, 

38  with  drainage  structures  maintained.  Reclaimed  roads  would  be  defined  as  roads  that  are 

39  impassable  due  to  effective  closure  and  not  used  for  low-intensity  or  commercial  forest 

40  management  activities.  These  roads  would  be  stabilized,  with  any  culverts  and  other  structures 

4 1  removed,  but  the  road  prism  may  remain. 
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1  This  section  also  addresses  concerns  raised  during  public  scoping,  including 

2  •     Access  to  trust  lands  (e.g.,  for  recreation) 

3  •     Access  to  private  and  other  public  lands  through  trust  lands 

4  •     Restricted  access  to  lands  due  to  road  closures 

5  •     Effects  of  the  HCP  on  existing  roads 

6  •     Minimization  of  new  road  construction  to  reduce  adverse  environmental  impacts 

7  •     Identification  of  road  management  strategies  to  reduce  adverse  environmental  impacts 

8  (eg.,  minimizing  new  road  construction  and  correct  sizing  of  culverts  and  bridges) 

9  •     Access  to  closed  roads  for  administrative  uses  (e.g.,  maintaining  existing  drainage 

10  structures) 

11  •     Active  management  of  roads  (open  for  a  defined  number  of  years,  then  closed  for  a  specific 

12  period  of  time) 

13  •     DNRC's  ability  to  control  timing  and  use  of  cost-share  road  systems. 

14  4.4.2.2      Alternative  1  (No  Action) 

15  Road  IVIanagement 

1 6  Under  Alternative  1 ,  at  the  program  level,  DNRC  would  continue  to  direct  road  management 

1 7  according  to  ARM  36. 1 1 .42 1 .  Generally,  DNRC  would  aim  to  minimize  the  extent  of  roads  and 

1 8  impacts  of  roads  on  resources. 

1 9  Within  grizzly  bear  recovery  zones,  DNRC  would  examine  and  repair  road  closures  on  the 

20  Stillwater  Block  and  Swan  River  State  Forest  armually  as  required  under  ARM  (36. 1 1 .432(j))  with 

21  no  schedule  specified,  however),  but  would  not  do  so  on  scattered  parcels.  DNRC  would  continue 

22  to  consider  environmental  impacts  from  easements  using  its  Access  Road  Easement  Policy 

23  (DNRC  2006c).  On  the  scattered  parcels  in  recovery  zones,  DNRC  would  not  allow  any  permanent 

24  increases  in  open  road  densities  for  parcels  already  exceeding  1 .0  mi/mi"  but  would  not  require 

25  documentation  of  rationale  for  not  restricting  or  closing  open  roads.  Total  road  density  would  be 

26  reduced  when  compatible  with  other  agency  goals  and  objectives.  DNRC's  GIS  roads  data  layer 

27  would  be  updated  only  through  project  implementation. 

28  In  the  Stillwater  Block,  there  would  be  no  long-term  transportation  commitments;  however,  there 

29  would  continue  to  be  no  net  increase  from  1996  baseline  in  the  proportion  of  BMUs  with  road 

30  densities  exceeding  1 .0  mi/mi"  without  FMB  chief  approval.  Under  the  existing  policy,  the 

3 1  Stillwater  Core  would  receive  minimal  management,  and  the  two  existing  major  road  systems  in 

32  this  area  (Stryker  Basin  and  Herrig  Basin)  would  continue  to  be  restricted  year-round  to  motorized 

33  public  access.  Seasonal  closures  and  activity  restrictions  to  mitigate  for  proposed  actions  would  be 

34  developed  on  a  case-by-case  basis. 

35  In  the  Swan  River  State  Forest,  the  transportation  system  would  continue  to  be  managed  in 

36  accordance  with  the  Swan  Agreement.  Under  this  agreement,  DNRC  would  continue  to  keep  open 
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1  road  densities  below  1 .0  mi'mi'  on  at  least  33  percent  of  BNfU  subunits.  but  there  would  be  no  limit 

2  on  new  permanent  or  temporary  road  construction  (closed  to  public  access)  or  traffic  limits  on 

3  DNRC  restricted-use  roads. 

4  Within  the  Stillwater  Block  and  Swan  River  State  Forest,  road  maintenance  needs  would  continue 

5  to  be  identified  and  prioritized  within  the  required  5-year  cycle,  and  ineffective  road  closures  would 

6  be  monitored  annually  and  repaired  within  one  operating  season.  For  roads  on  scattered  parcels, 

7  road  maintenance  needs  and  ineffective  road  closures  may  not  be  identified  for  more  than  5  years  if 

8  DNRC  remains  unable  to  meet  the  5-year  requirement  or  revises  the  rules  to  extend  the  cycle  for 

9  these  roads.  Under  existing  practices  on  scattered  parcels,  maintenance  activities  and  repairs  would 

1 0  not  be  required  to  be  completed  within  any  specified  timeframe.  Road  maintenance  needs  could 

1 1  remain  unidentified  for  up  to  five  years  in  the  Stillwater  Block  and  Swan  River  State  Forest,  and 

1 2  five  or  more  years  on  scattered  parcels,  potentially  causing  adverse  effects  to  other  resources  during 

1 3  this  time  and  until  these  sites  are  addressed. 

1 4  In  NROH,  DNRC  would  consider  public  access,  wildlife  habitat,  and  needs  of  adjacent  landowners 

1 5  in  managing  existing  roads  and  building  new  roads. 

1 6  To  minimize  sediment  delivery  from  roads,  existing  BMPs  would  be  implemented  and  construction 

1 7  of  new  roads  would  be  prohibited  in  SMZs,  except  where  stream  crossings  are  needed.  DNRC's 

1 8  ongoing  sediment  delivery  road  inventory  would  continue,  but  no  completion  date  would  be 

1 9  specified.  DNRC  would  complete  sediment  delivery  road  inventory  during  timber  sale  planning, 

20  design,  and  environmental  assessment.  Roads  would  be  brought  up  to  BMP  standards  on  a  project- 

2 1  by-project  basis  where  feasible  and  when  fiinding  is  available.  While  not  required  by  the  ARMs,  a 

22  DNRC  water  resource  specialist  typically  reviews  proposed  road  management  acti\'ities  in 

23  watersheds  with  sensitive  fish  species  and  makes  recommendations  to  reduce  the  risk  of  sediment 

24  deUvery. 

25  For  any  new  road  construction  or  maintenance  of  existing  roads,  DNRC  would  incorporate 

26  appropriate  fish  passage  designs  at  all  stream  crossings  on  fish-bearing  streams  as  specified  in  MCA 

27  87-5-501  and  the  Montana  Stream  Protecrion  Act  (124  permits).  All  information  on  fish  passage  at 

28  road  crossings  would  be  maintained  in  the  existing  DNRC  fish  passage  inventory  and  connecfivity 

29  assessment.  However,  the  timeframe  for  retrofitting  existing  stream  crossings  with  fish-passable 

30  structures  would  be  undetermined  and  instead  based  on  road  construction  and  maintenance 

3 1  schedules.  Additionally,  new  or  repaired  structures  would  only  need  to  be  designed  to  meet 

32  hydraulic  conditions,  rather  than  taking  into  consideration  HCP  fish  species  passage  and 

33  connectivity. 

34  Amount  of  Roads 

35  Under  Alternative  1,  the  mileage  of  road  is  expected  to  increase  from  the  existing  2,645  miles  of 

36  road  on  HCP  project  area  lands  to  4,053  miles  by  Year  50  (Table  4.4-6).  This  represents  a 

37  53  percent  increase  in  total  road  mileage  compared  to  existing  conditions.  Approximately 

38  1 .079  miles  of  newly  constructed  road  would  be  restricted  year-round  to  public  access,  while 

39  41  miles  would  be  open  or  restricted  seasonally.  About  94  percent  of  the  new  road  mileage  is 

40  projected  to  occur  on  scattered  parcels  within  the  three  land  offices.  The  NWLO  would  have  the 

41  greatest  increase  in  road  mileage,  with  approximately  731  miles  added.  Approximately  89  miles  of 
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1  new  road  would  occur  in  the  Stillwater  Block  and  Swan  River  State  Forest  combined,  all  of  which 

2  would  be  restricted  year-round  to  public  access.  In  the  Swan  River  State  Forest,  there  would  be  no 

3  increase  in  open  road  miles  due  to  limitations  established  in  the  Swan  Agreement.  By  the  end  of  the 

4  50-year  Permit  term,  the  SWLO  and  CLO  would  have  473  and  204  miles  of  new  road,  respectively. 

5  Distribution  of  Roads 

6  Table  4.4-7  provides  estimates  of  road  densities  expected  by  the  end  of  the  Permit  term.  For  the 

7  entire  HCP  project  area,  total  road  density  would  increase  from  3. 1  to  4.7  mi/mi". 

8  Total  road  density  on  all  scattered  parcels  would  increase  from  3.6  to  6.6  mi/mi",  largely  due  to 

9  increases  in  densities  of  roads  restricted  year-round  to  public  access.  Total  road  density  on  these 

1 0  lands  would  be  reduced  when  compatible  with  other  agency  goals  and  objectives.  On  the  scattered 

1 1  parcels  in  recovery  zones  and  in  the  CYE,  DNRC  would  not  allow  any  permanent  increases  in  open 

12  road  densities  for  parcels  already  exceeding  1 .0  mi/mi'  but  would  not  require  documentation  of 

1 3  rationale  for  not  restricting  or  closing  open  roads. 

14  Within  the  NWLO,  total  road  density  is  expected  to  increase  from  3.3  to  5.0  mi/mi".  Most  of  this 

1 5  increase  would  occur  from  additional  roads  on  the  scattered  parcels  within  this  land  office.  The 

16  open  road  density  for  scattered  parcels  in  the  NWLO  would  increase  slightly  from  1.9  to  2.0  mi/mi^. 

1 7  Under  Alternative  1,  total  road  density  in  the  SWLO  is  expected  to  increase  from  3.7  to  5.6  mi/mi^ 

1 8  and,  in  the  CLO,  from  1 .6  to  2.8  mi/mi"".  As  in  the  NWLO,  most  of  these  increases  would  result 

19  from  additional  roads  restricted  year-round  to  public  access.  Open  road  density  would  increase 

20  slightly  in  the  SWLO  ( 1 .3  to  1 .4  mi/mi')  and  remain  unchanged  in  the  CLO  ( 1 .3  mi/mi"). 

2 1  Locations  of  new  roads  constructed  under  Alternative  1  would  be  determined  on  a  project-by- 

22  project  basis.  However,  these  roads  would  be  subject  to  requirements  and  restrictions  existing 

23  under  the  current  regulatory  framework.  While  the  road  management  ARM  includes  landscape- 

24  level  transportation  planning,  as  well  as  directives  to  minimize  new  road  construction  and  in  some 

25  areas,  maintain  low  open  road  densities,  DNRC  would  not  commit  to  a  specific  transportation  plan 

26  for  the  Permit  term  under  Alternative  1 .  DNRC's  GIS  roads  data  layer  would  be  updated  only 

27  through  project  implementation. 
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TABLE  4.4-6. 


PREDICTED  LINEAR  MILES  OF  ROAD  BY  ROAD  CLASS  ON  DNRC 
BLOCKED  LANDS  AND  SCATTERED  PARCELS  IN  THE  HCP 
PROJECT  AREA,  BY  ALTERNATIVE,  AT  50  YEARS  FOLLOWING 
PERMIT  ISSUANCE 


Alternative 

2 

3 
Increased 

4 
Increased 

Land  Office 

Current 
Condition 

1 
No  Action 

Proposed 
HCP 

Mitigation 
Measures 

Management 
Flexibility 

NWLO 

1,412.3 

2,143.6 

2,132.8 

2,087.3 

2,132.8 

Stillwater  Block' 

361.3 

378.9 

380.5 

378.9 

380.5 

Highway/County/Private^ 

1.9 

1.9 

1,9 

1.9 

1.9 

Open^ 

123.4 

123.4 

105,1 

123.4 

105.1 

Restricted  Seasonally^ 

6.4 

6.4 

54,0 

6,4 

54.0 

Restricted  Year-Round 

229.3 

246  9 

219.2 

246.9 

219.2 

Abandoned/Reclaimed 

0.3 

0.3 

0.3 

0,3 

0.3 

Swan  River  State  Forest 

224.2 

295.7 

295.7 

295.7 

295.7 

Highway/County/Private^ 

6.9 

6.9 

6.9 

6.9 

6.9 

Open/Restricted  Seasonally"* 

43.4 

43.4 

66,5^ 

66.5^ 

66.5' 

Restricted  Year-Round 

164.2 

234.5 

211.4 

211.4 

211.4 

Abandoned/Reclaimed 

9.7 

10.9 

10.9 

10.9 

10.9 

Scattered  Parcels 

826.7 

1,469.0 

1,456.6 

1,412.7 

1,456.6 

Highway/County/Private^ 

73.9 

73.9 

73.9 

73.9 

73.9 

Open/Restricted  Seasonally" 

428.2 

448.0 

435.6 

435,6 

435.6 

Restricted  Year-Round 

280.8 

679.8 

679.8 

635.8 

679.8 

Abandoned/Reclaimed 

43.9 

267.4 

267.4 

267.4 

267.4 

SWLO  (Scattered  Parcels) 

942.4 

1,414.9 

1,408.2 

1,389.4 

1,408.2 

Highway/County/Private^ 

225.0 

225.0 

225,0 

225.0 

225,0 

Open/Restricted  Seasonally'' 

338.2 

353.8 

347.0 

347,0 

347,0 

Restricted  Year-Round 

332.9 

741.4 

741.4 

722.6 

741.4 

Abandoned/Reclaimed 

46.3 

94.8 

94,8 

94.8 

94.8 

CLO  (Scattered  Parcels) 

290.5 

494.5 

491.4 

490.4 

491.4 

Highway/County/Private^ 

10.8 

10.8 

10.8 

10.8 

10.8 

Open/Restricted  Seasonally'' 

223.1 

229.1 

226.0 

226.0 

226.0 

Restricted  Year-Round 

223 

206.3 

206.3 

205,3 

206,3 

Abandoned/Reclaimed 

342 

48.2 

48.2 

482 

48.2 

Project  Area  Total 

2,645.1 

4,053.0 

4,032.5 

3,967,1 

4,032.5 

5 
6 

7 
8 

Includes  the  Coal  Creek  State  Forest  and  the  blocked  portion  of  the  Stillwater  State  Forest. 

The  Highway/County/Private  category  contains  those  roads  over  which  DNRC  has  no  ownership;  thus  the  mileages  remain 

constant  throughout  the  Permit  term  by  alternative  because  DNRC  cannot  predict  how  those  road  mileages  may  change  over 

time. 

9 
0 

1 

~> 

3 

For  the  Stillwater  Block,  increases  in  the  Open  and  Restricted  Seasonally  road  categories  are  displayed  separately.  Unlike  the 
other  road  systems  in  the  HCP  project  area,  there  are  several  miles  of  seasonally  restncted  road  under  Alternatives  2  and  4. 
For  the  Swan  River  State  Forest  and  scattered  parcels,  the  Open/Restricted  Seasonally  category  primarily  represents  open 
roads,  because  there  are  very  few  seasonally  restncted  roads  in  these  road  systems  under  cunent  conditions  and  all  alternatives. 
The  estimated  total  of  66.5  miles  of  open  road  in  the  Swan  River  State  Forest  under  the  action  alternatives  reflects  a  worst-case 

4 
5 

scenario. 
Source:  DNRC  (2008a). 
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TABLE  4.4-7. 


PREDICTED  ROAD  DENSITY  BY  ROAD  CLASS  USING  LINEAR 
CALCULATION  OF  MILES  PER  SQUARE  MILE  ON  DNRC  BLOCKED 
LANDS  AND  SCATTERED  PARCELS  IN  THE  HCP  PROJECT  AREA,  BY 
ALTERNATIVE,  AT  50  YEARS  FOLLOWING  PERMIT  ISSUANCE 


Current 
Condition 

Alternative 

Land  Office 

1 

No 
Action 

2 

Proposed 
HCP 

3 
Increased 
Mitigation 
Measures 

4 

Increased 

Management 

Flexibility 

NWLO 

3.3 

5.0 

5.0 

4.9 

5.0 

Stillwater  Block^ 

2.6 

2.7 

2.7 

2.7 

2.7 

Highway/County/Private^ 

0.0 

0.0 

0.0 

0.0 

0.0 

Open^ 

0.9 

0.9 

0.7 

0.9 

0.7 

Restricted  Seasonally^ 

0.0 

0.0 

0.4 

0.0 

0.4 

Restricted  Year-Round 

1.6 

1.7 

1.5 

1.7 

1.5 

Abandoned/Reclaimed 

0.0 

0.0 

0.0 

0.0 

0.0 

Swan  River  State  Forest 

3.6 

4.8 

4.8 

4.8 

4.8 

H  igh  way/Cou  nty/Pri  vate^ 

0.1 

0.1 

0.1 

0.1 

0.1 

Open/Restricted  Seasonally'' 

0.7 

0.7 

1.1^ 

1.1^ 

1.1^ 

Restricted  Year-Round 

2.6 

3.8 

3.4 

3.4 

3.4 

Abandoned/Reclaimed 

0.2 

0.2 

0.2 

0.2 

0.2 

Scattered  Parcels 

3.7 

6.6 

6.5 

6.3 

6.5 

Highway/County/Private^ 

0.3 

0.3 

0.3 

0.3 

0.3 

Open/Restricted  Seasonally" 

1.9 

2.0 

1.9 

1.9 

1.9 

Restricted  Year-Round 

1.3 

3.0 

3.0 

2.8 

3.0 

Abandoned/Reclaimed 

0.2 

1.2 

1.2 

1.2 

1.2 

SWLO  (Scattered  Parcels) 

3.7 

5.6 

5.6 

5.5 

5.6 

Highway/County/Private^ 

0.9 

0.9 

0.9 

0.9 

0.9 

Open/Restricted  Seasonally" 

1.3 

1.4 

1.4 

1.4 

1.4 

Restricted  Year-Round 

1.3 

2.9 

2.9 

2.9 

2.9 

Abandoned/Reclaimed 

0.2 

0.4 

0.4 

0.4 

0.4 

CLO  (Scattered  Parcels)  1.6 

Highway/County/Private^  0.1 

Open/Restricted  Seasonally"  1.3 

Restricted  Year-Round  0.1 

Abandoned/Reclaimed  0.2 


2.8 

0.1 
1.3 
1.2 
0.3 


2.8 

0.1 
1.3 
1.2 

0.3 


2.8 

0.1 
1.3 
1.2 

0.3 


2.8 

0.1 
1.3 
1.2 

0.3 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Project  Area  Total 


3.1 


4.7 


4.7 


4.6 


4.7 


Includes  the  Coal  Creek  State  Forest  and  the  blocked  portion  of  the  Stillwater  State  Forest. 
^    The  Highway/County/Private  category  contains  those  roads  over  which  DNRC  has  no  ownership;  thus  the  mileages  remain 

constant  throughout  the  Permit  term  by  alternative  because  DNRC  cannot  predict  how  those  road  mileages  may  change  over 

time. 
^    For  the  Stillwater  Block,  increases  in  the  Open  and  Restricted  Seasonally  road  categories  are  displayed  separately.  Unlike  the 

other  road  systems  in  the  HCP  project  area,  there  are  several  miles  of  seasonally  restricted  road  under  Alternatives  2  and  4. 
■*    For  the  Swan  River  State  Forest  and  scattered  parcels,  the  Open/Restricted  Seasonally  category  primarily  represents  open 

roads,  because  there  are  very  few  seasonally  restricted  roads  in  these  road  systems  under  current  conditions  and  all  alternatives. 
^    The  estimated  total  of  66.5  miles  of  open  road  in  the  Swan  River  State  Forest  under  the  action  alternatives  reflects  a  worst-case 

scenario. 
Source:  DNRC  (2008a). 
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1  4.4.2.3      Alternative  2  (Proposed  HCP) 

2  Road  Management 

3  Under  Alternative  2,  implementation  of  the  HCP  would  result  in  many  of  the  same  commitments  as 

4  Altemati\e  1  at  the  program  le\ el.  such  as  minimizing  total  roads,  implementing  BMPs,  improving 

5  stream  crossings,  and  reducing  sediment  delivery.  For  this  alternative,  however,  additional 

6  elements  related  to  road  management  have  been  added  to  these  and  other  commitments.  The 

7  proposed  HCP  also  includes  transportation  management  plans  for  the  Stillwater  Block  and  Swan 

8  River  State  Forest. 

9  As  part  of  its  grizzly  bear  conservation  strategy  proposed  under  Alternative  2,  DNRC  would 

1 0  commit  to  50-year  transportation  management  plans  for  the  Stillwater  Block  (commitment  GB- 

11  STl )  and  Swan  Ri\'er  State  Forest  (commitment  GB-SWl ).  These  plans  are  summarized  below, 

1 2  and  detailed  descriptions  are  provided  in  HCP  Chapter  2,  Conservation  Strategies  (Appendix  A, 

13  HCP). 

14  Stillwater  Block  Transportation  Management  Plan 

1 5  DNRC's  transportation  management  plan  for  the  Stillwater  Block  includes  identification  of  road 

1 6  miles  by  class,  restriction  type  under  current  management  strategies  and  estimated  under  this 

1 7  alternative,  and  permanent  routes  needed  but  not  yet  constructed  by  DNRC  to  fulfill  agency 

1 8  responsibilities  for  the  Permit  term  (see  Table  2-2  in  Appendix  A,  HCP).  In  developing  the 

1 9  Stillwater  Block  transportation  plan,  DNRC  identified  situations  where  greater  opportunities  exist  to 

20  provide  conservation  through  consideration  of  the  federal  ESA  conservation  obligations  of  major 

2 1  adjoining  landowners  (e.g.,  USFS,  industrial  private,  or  rural  and/or  residential  private).  The  plan  is 

22  designed  to  take  advantage  of  situations  where  ownership  characteristics  are  likely  to  provide 

23  greater  conservation  opportunities.  Most  of  the  HCP  project  area  within  the  Stillwater  Block  is 

24  adjacent  to  federal  ovraership,  where  active  recovery  efforts  are  occurring;  industrial  private 

25  ownership,  where  efforts  are  designed  to  avoid  or  minimize  take;  or  rural  and/or  residential  private 

26  ownership,  where  grizzly  bears  face  increases  in  human  activity. 

27  Within  the  NCDE  recovery  zone  for  grizzly  bears,  this  transportation  management  plan  would 

28  commit  DNRC  to  a  static  road  system.  This  transportation  plan  would  minimize  the  number  of  new 

29  permanent  roads  and  rely  on  operational  equipment  that  does  not  require  extensive  road  systems. 

30  Having  a  fixed  system  would  provide  for  seasonal  security  associated  with  habitat  value, 

3 1  particularly  in  the  spring  period  when  secure  habitat  is  likely  to  be  most  limiting. 

32  The  Stillwater  Block  transportation  plan  would  facilitate  management  of  large  blocks  of  forested 

33  trust  lands  adjacent  to  USFS  lands  (subzones)  on  a  schedule  of  4  years  of  management  and  8  years 

34  of  rest.  Construction  of  additional  permanent  roads  in  these  areas  would  be  prohibited  for  the 

35  Permit  term.  The  fixed  transportation  system,  along  with  seasonal  restrictions  and  management  of 

36  the  subzones  in  rest,  is  a  departure  irom  the  existing  ARMs  that  require  no  net  increase  in  open  or 

37  total  road  density  and  no  net  decrease  in  grizzly  bear  security  core  from  the  1996  DNRC  baseline 

38  road  inventory.  Under  this  alternative,  the  concept  of  security  core  would  evolve  from  habitat  being 

39  located  in  fixed  areas  on  the  landscape  to  one  of  providing  seasonal  security  on  the  forest  and 

40  providing  8-year  rest  periods  on  subzones  adjacent  to  USFS  lands  classified  as  security  core. 
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1  Swan  River  State  Forest  Transportation  Management  Plan 

2  If  the  Swan  Agreement  is  terminated  during  the  Permit  term,  the  Swan  River  State  Forest  would  not 

3  be  able  to  rely  on  cooperative  road  access  management,  but  would  continue  to  implement  similar 

4  measures  as  specified  in  the  grizzly  bear  conservation  strategy  included  in  the  proposed  HCP 

5  (Appendix  A,  HCP).  The  ability  of  trust  lands  alone  to  provide  for  linkage  would  be  appreciably 

6  compromised  if  the  Swan  Agreement  is  terminated  because  DNRC  would  have  reduced  control  of 

7  access  due  to  existing  easements  and  loss  of  cooperative  access  management  with  Plum  Creek  and 

8  the  USPS.  The  strategy  presented  in  the  proposed  HCP  is  a  worst-case  scenario  for  open  roads  in 

9  the  area  and  would  not  necessarily  preclude  DNRC  participation  in  future  access  management 

1 0  agreements.  If  the  Swan  Agreement  is  terminated,  land  ownership  patterns  and  access  options  on 

1 1  other  ownerships  are  uncertain.  The  Swan  River  State  Forest  commitments  in  the  proposed  HCP 

12  would  apply  to  DNRC's  HCP  project  area  and  roads  over  which  it  has  full  control.  This 

13  commitment  is  described  in  more  detail  in  HCP  Chapter  2,  Conservation  Strategies  (Appendix  A, 

14  HCP),  including  identification  of  road  miles  by  class,  restriction  type  under  the  current  Swan 

1 5  Agreement  and  estimated  under  this  alternative,  and  permanent  routes  needed  but  not  yet 

16  constructed  by  DNRC  to  fulfill  agency  responsibilities  for  the  Permit  term  (see  Table  2-3  in 

1 7  Appendix  A,  HCP).  This  plan  also  limits  new  road  construction  by  decade  (see  Table  2-4  in 

18  Appendix  A,  HCP). 

19  Other  Commitments  Affecting  Road  iVIanagement 

20  Under  Alternative  2,  road  construction  and  maintenance  would  differ  from  Alternative  1  in  terms  of 

21  limiting  new  open  road  construction,  increasing  rates  of  and  prioritizing  road  inventory  and 

22  maintenance  to  reduce  sediment  delivery  from  roads,  and  increasing  rates  of  and  specifying 

23  structural  requirements  for  stream  crossing  improvements  on  roads  for  which  DNRC  has  legal 

24  access  and  sole  ownership  or  cost-share  or  reciprocal  agreements. 

25  Under  Alternative  2,  DNRC's  commitment  to  minimize  total  roads  would  be  the  same  as 

26  Alternative  1 .  However,  under  this  alternative,  DNRC  would  minimize  open  road  construction  in 

27  riparian  zones  and  avalanche  chutes  (commitment  GB-PR4)  to  protect  potential  grizzly  bear  habitat. 

28  Within  grizzly  bear  recovery  zones,  DNRC  would  examine  all  primary  road  closures  on  an  annual 

29  basis  and  repair  ineffective  closures  within  1  year  of  identification  (commitment  GB-RZ3).  DNRC 

30  would  also  avoid  granting  exisfing  or  new  access  across  HCP  project  area  lands  where  possible, 

3 1  except  for  reciprocal  access  and  cost-share  agreements.  DNRC  would  evaluate  and  condifion 

32  easements  with  grizzly  bear  mitigation  measures  and  work  with  existing  and  future  reciprocal 

33  access  grantees  to  avoid  or  mitigate  impacts  to  grizzly  bears  (commitment  GB-RZ2). 

34  In  NROH,  DNRC  would  minimize  construction  of  new  open  roads  but  not  establish  targets  or  caps 

35  on  total  road  densifies  (commitment  GB-NRl ).  DNRC  would  also  discourage  grandng  of 

36  easements  that  relinquish  DNRC  control  of  roads  (commitment  GB-NR2). 

37  Road  management  on  the  scattered  parcels  in  grizzly  bear  recovery  zones  would  consist  of  three 

38  primary  components  (commitment  GB-SCl).  First,  DNRC  would  evaluate  the  potendal  for 

39  reducing  open  roads  at  the  project  level  and  would  be  required  to  document  rationale  for  not 

40  restricring  or  closing  open  roads.  Second,  at  the  administrative  unit  level,  open  road  length  would 

41  be  kept  below  the  HCP  analysis  baseline.  Lastly,  DNRC  would  continually  update  its  GIS  roads 
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1  data  layer.  In  the  CYE.  all  three  components  would  apply,  and  for  the  first  component,  DNRC 

2  would  address  open  road  density  in  an  expedited  manner  (commitment  GB-CY4). 

3  Unlike  Alternative  1  's  more  general  guidelines  for  reducing  sediment  delivery  from  existing  roads, 

4  Altemati\'e  2  would  result  in  a  standardized  approach  to  classifying  and  prioritizing  road  segments 

5  in  need  of  corrective  actions.  According  to  commitment  AQ-SD2,  DNRC  would  inventory  roads 

6  for  which  it  has  legal  access  and  sole  ownership  or  cost-share  or  reciprocal  road  agreements  for 

7  sediment  delivery  in  bull  trout  watersheds  within  1 0  years  and  westslope  cutthroat  trout  (westslope 

8  cutthroat  trout)  and  Columbia  redband  trout  watersheds  within  20  years.  Corrective  actions  at  sites 

9  with  high  risk  of  sediment  delivery  in  bull  trout  watersheds  would  be  completed  within  15  years  and 

1 0  within  25  years  for  westslope  cutthroat  trout  and  Columbia  redband  trout  watersheds.  This 

1 1  alternative  would  also  require  that  moderate-risk  sediment  delivery  roads  in  watersheds  with  HCP 

12  fish  species  be  corrected  on  a  project-by-project  basis.  On  roads  with  shared  ownership,  DNRC 

1 3  would  work  with  other  cooperators  to  address  high-risk  sediment  delivery  road  segments. 

14  According  to  commitment  AQ-FCIO,  any  road  work  would  be  subject  to  standard  requirements  to 

1 5  further  minimize  impacts  to  HCP  fish  species.  These  requirements  would  include  performing  all  in- 

1 6  water  work  within  designated  construction  work  windows,  excluding  fish  from  affected  stream 

1 7  segments  during  construction,  and  salvaging  fish  entrapped  by  construction  activities.  Additionally, 

1 8  a  DNRC  water  resource  specialist  would  be  required  to  review  all  road  management  activities 

1 9  associated  with  forest  management  activities  within  watersheds  supporting  HCP  fish  species  and 

20  recommend  actions  to  reduce  risk  of  sediment  delivery  (commitment  AQ-SD3).  This  is  in  contrast 

2 1  to  Altemative  1 ,  under  which  such  review  would  be  expected  to  typically  occur,  as  it  does  currently, 
but  would  not  be  required. 
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23  According  to  commitment  AQ-FCl  and  2,  DNRC  would  provide  connectivity  on  streams 

24  supporting  HCP  fish  species  along  roads  where  DNRC  has  legal  access  and  sole  ownership,  cost- 

25  share  agreements,  or  reciprocal  road  agreements.  Structures  would  be  designed  to  emulate 

26  streambed  form  and  function  for  low  to  bankfull  flows  to  minimize  adverse  effects  to  bull  trout, 

27  westslope  cutthroat  trout,  and  Columbia  redband  trout.  Selection  of  new  and  replacement  structures 

28  would  be  dictated  by  stream  conditions,  cost,  sediment  risks,  and  anticipated  use  and  would  be 

29  subject  to  permit  approval  (commitment  AQ-FC9).  This  measure  generally  would  require  DNRC  to 

30  install  larger  culverts  or  bridges  than  would  be  required  for  just  hydraulic  considerations.  DNRC 

3 1  would  continually  update  the  fish  passage  assessment  to  inventory  and  assess  connectivity  for  all 

32  existing  stream  crossings  so  that  road-stream  crossing  improvements  could  be  prioritized  for 

33  streams  with  HCP  fish  species  based  on  connectivity,  HCP  fish  species  presence  and  status,  and 

34  population  conservation  goals.  For  fish  connectivity  (commitments  AQ-FC5,  6,  and  7),  DNRC 

35  would  complete  connectivity  improvements  for  streams  with  HCP  fish  species  within  1 5  years  for 

36  bull  trout  streams  and  30  years  for  westslope  cutthroat  trout  and  Columbia  redband  trout  streams, 

37  with  some  allowances.  Every  5  years,  commitment  AQ-FC8  would  require  that  one-sixth  of  all 

38  sites  not  meeting  fish  connectivity  conservation  strategy  objectives  be  improved  to  meet  the 

39  strategy,  or  at  least  have  final  plans  and  designs  completed  for  improvement. 

40  Amount  of  Roads 

41  Under  Altemative  2.  the  miles  of  new  road  constructed  by  year  50  (1,387  miles)  would  be 

42  approximately  21  miles  lower  than  Altemative  1,  which  represents  a  1.5  percent  reduction 
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1  (Table  4.4-6).  The  NWLO,  SWLO,  and  CLO  would  have  11 ,  7,  and  3  fewer  miles  of  new 

2  permanent  road,  respectively,  compared  to  Alternative  1 .  Total  road  miles  in  the  Stillwater  Block 

3  would  be  approximately  2  miles  higher  than  under  Alternative  1 .  Miles  of  new  road  in  the  Swan 

4  River  State  Forest  would  be  the  same  as  under  Alternative  1 ,  but  as  many  as  23  miles  could  be 

5  reclassified  as  open  or  restricted  seasonally  fi'om  restricted  year-round  if  the  Swan  Agreement 

6  dissolves  during  the  Permit  term  (Table  4.4-6). 

7  Under  Alternative  2,  a  relatively  low  amount  of  road  construction  would  occur  in  the  Stillwater 

8  Block  (1 1  new  roads  totaling  approximately  19  miles),  but  these  roads  would  be  closed  to  the  public 

9  year-round.  Some  of  these  roads  would  provide  additional  access  within  the  Stillwater  Core,  but 

1 0  DNRC  would  primarily  improve  existing  roads  that  are  currently  closed.  Overall  in  the  Stillwater 

1 1  Block,  open  roads  would  be  reduced  by  approximately  1 8  miles  and  these  roads  would  be 

12  reclassified  as  closed  year-round.  Roads  closed  to  motorized  public  access  but  open  to  unrestricted 

13  DNRC  use  would  be  reduced  overall  by  approximately  29  miles  and  distributed  into  other  road 

14  classes  that  also  restrict  DNRC  use.  Roads  seasonally  restricted  fi-om  motorized  public  access  and 

15  subject  to  varying  degrees  of  DNRC  use  would  increase  by  approximately  54  miles  (see  Table  2-2 

16  in  Appendix  A,  HCP). 

1 7  Under  this  alternative,  DNRC  would  construct  approximately  70  miles  of  new  road  in  the  Swan 

1 8  River  State  Forest  (Table  4.4-6).  These  new  roads  would  become  part  of  the  permanent  road  system 

19  but  not  open  for  public  use.  Some  slight  variation  in  precise  road  locafions,  versus  those  specified 

20  in  the  transportation  plan,  would  be  needed  to  better  accommodate  BMPs  and  logging  system 

2 1  design.  New  temporary  roads  would  be  limited  to  no  more  than  5  miles  per  year.  DNRC  would 

22  limit  traffic  on  DNRC  restricted-use  roads  to  "low  use"  (less  than  1  vehicle  per  day)  except  roads 

23  used  for  commercial  forest  management  activities. 

24  Classifications  of  roads  in  the  Swan  River  State  Forest  would  vary  depending  on  whether  the  Swan 

25  Agreement  stays  in  effect  or  is  terminated.  The  esdmated  miles  of  road  by  type  shown  in  Table  4.4- 

26  6  reflect  the  worst-case  scenario  should  the  Swan  Agreement  be  terminated.  If  this  happens,  or  if 

27  neighboring  lands  change  ownership,  as  many  as  approximately  28.4  miles  of  road  originally 

28  classified  as  restricted  (either  seasonally  or  year-round)  in  existing  reciprocal  access  agreements 

29  could  change  to  open  under  subsequent  reciprocal  access  agreements.  The  total  miles  of  open  road 

30  would  increase  fi'om  43.4  miles  to  as  much  as  66.5  miles,  depending  on  the  status  of  access 

3 1  agreements  with  adjacent  landowners  and  the  riming  of  individual  landowners'  decisions  to  pursue 

32  access  across  parcels  of  trust  land.  Addirionally,  all  existing  roads  without  reciprocal  access 

33  agreements  (approximately  41 .4  miles)  would  then  be  managed  under  the  proposed  HCP  and 

34  acquire  greater  restricrions  on  commercial  and  DNRC  access  for  forest  management  activities. 

35  However,  if  the  Swan  Agreement  remains  in  effect,  no  changes  in  miles  of  open  road  would  be 

36  expected.  Under  either  scenario,  no  new  restrictions  would  be  placed  on  any  roads  currently 

37  classified  as  open  to  public  access. 

38  Distribution  of  Roads 

39  Road  densities  by  year  50  under  Alternative  2  would  be  similar  to  those  estimated  for  Alternative  1 

40  (Table  4.4-7).  For  the  entire  HCP  project  area,  total  road  density  would  also  reach  4.7  mi/mi'  by  the 

41  end  of  the  Permit  term.  Road  densities  at  Year  50  on  scattered  parcels  in  the  SWLO  and  CLO 

42  would  be  the  same  as  those  estimated  for  Altemarive  1 ,  although  slight  differences  in  actual  road 
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1  miles  would  occur  (Table  4.4-6).  For  both  the  Stillwater  Block  and  Swan  Ri\'er  State  Forest. 

2  Alternative  2  would  result  in  higher  open  road  densities  (including  seasonally  restricted  roads)  and 

3  lower  year-round  restricted  road  densities  as  compared  to  Alternative  1 .  The  increase  in  open  road 

4  density  in  the  Swan  River  State  Forest  would  be  worse-case  should  the  Swan  Agreement  dissolve; 

5  otherwise,  this  density  would  be  the  same  as  under  Alternative  1 .  For  scattered  parcels  in  the 

6  NWLO.  total  and  open  road  densities  would  be  slightly  lower  than  for  Alternative  1  (6.5  versus 

7  6.6  mi/mi"  and  1 .9  versus  2.0  mi/mi',  respectively). 

8  For  the  Stillwater  Block,  DNRC  would  implement  a  50-year  transportation  plan,  which  defines  a 

9  fixed  transportation  system  and  limits  or  prohibits  road  construction  in  certain  areas.  Under  this 

1 0  alternative,  DNRC  would  commit  to  the  locations  and  classifications  of  roads  identified  in  this  plan 

1 1  (Figure  D-4B  in  Appendix  D,  EIS  Figures).  Should  the  Swan  Agreement  dissolve,  DNRC  would 

12  also  implement  a  50-year  transportation  plan  for  the  Swan  River  State  Forest.  This  plan  would  also 

1 3  define  a  fixed  transportation  system  to  be  implemented  over  the  50-year  Pemiit  term  (Figure  D-5B 

14  in  Appendix  D,  EIS  Figures). 

15  4.4.2.4      Alternative  3  (Increased  Conservation  HCP) 

16  Road  Management 

1 7  HCP  commitments  related  to  road  management  under  Alternative  3  would  be  similar  to  those  under 

1 8  Altemati\e  2.  Additional  restrictions  and  shorter  fimefi^ames  for  complering  some  commitments 

1 9  would  result  in  lower  risk  for  road-related  effects.  Within  the  Stillwater  Block,  however,  a 

20  transportation  management  plan  would  not  be  adopted  as  would  occur  under  Alternative  2. 

2 1  Road  management  on  the  scattered  parcels  in  grizzly  bear  recovery  zones  would  be  the  same  as 

22  Alternative  2,  with  the  addidonal  restriction  of  no  net  increase  in  baseline  total  road  density  for 

23  forest  management  projects  at  the  administrative  unit  level. 

24  While  Alternative  2  would  require  all  ineffective  road  closures  to  be  repaired  within  1  year, 

25  Alternative  3  would  require  that  all  ineffective  closures  be  repaired  within  the  same  operating 

26  season,  unless  time,  manpower,  or  contracting  fiands  are  limited  in  a  particular  year  due  to  the  need 

27  to  address  multiple  closures.  In  such  a  case.  Alternative  3  would  require  DNRC  to  prioritize 

28  closures,  repair  as  many  as  possible  within  the  same  season,  and  repair  all  closures  within  1  year  of 

29  their  identification.  Under  this  alternative,  most  closures  would  likely  be  repaired  sooner  than 

30  would  be  required  under  Alternative  2,  reducing  the  potential  for  effects  fi^om  unauthorized  use 

3 1  prior  to  repair. 

32  Under  this  alternative,  DNRC  would  inventory  roads  for  sediment  delivery  in  bull  trout  watersheds 

33  within  5  years  and  in  westslope  cutthroat  trout  and  Columbia  redband  trout  watersheds  within 

34  1 0  years.  DNRC  would  also  complete  corrective  actions  on  high-risk  sites  in  bull  trout  watersheds 

35  within  10  years  and  in  westslope  cutthroat  trout  and  Columbia  redband  trout  watersheds  within 

36  20  years.  All  these  rimeframes  are  5  to  10  years  shorter  than  specified  under  Alternative  2  and 

37  would  result  in  quicker  identification  and  repair  of  high-risk  sites,  thereby  reducing  the  sediment 

38  delivery  from  these  sites  sooner  than  would  happen  under  Alternative  2. 

39  Fish  connectivity  improvements  would  be  completed  within  10  years  for  bull  trout  streams  and 

40  within  20  years  for  westslope  cutthroat  trout  and  Columbia  redband  trout  streams.  Compared  to 
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1  Alternative  2,  bull  trout  stream  connectivity  improvements  would  be  completed  5  years  sooner  and 

2  westslope  cutthroat  trout  and  Columbia  redband  trout  stream  connectivity  improvements  would  be 

3  completed  10  years  sooner. 

4  Amount  of  Roads 

5  Alternative  3  would  result  in  the  lowest  total  miles  of  new  road  in  the  HCP  project  area 

6  (1,322  miles)  of  any  alternative  (Table  4.4-6).  The  amount  of  new  road  miles  in  the  Stillwater 

7  Block  would  be  the  same  as  Altemative  1,  and  for  the  Swan  River  State  Forest,  the  total  miles 

8  would  be  the  same  as  Alternatives  1  and  2.  However,  in  the  scattered  parcels,  miles  of  new  road 

9  constructed  by  year  50  would  be  approximately  64  miles  lower  than  Altemative  2,  resulting  from 

10  fewer  new  roads  classified  as  restricted  year-round.  However,  most  of  the  overall  increase  in  total 

1 1  road  miles  would  still  be  from  roads  classified  as  restricted  year-round. 

12  Distribution  of  Roads 

13  Except  for  the  Stillwater  Block  and  roads  restricted  year-round  on  scattered  parcels  in  the  NWLO, 

14  road  densities  by  year  50  under  Altemative  3  would  be  the  same  as  those  estimated  under 

15  Altemative  2  (Table  4.4-7),  although  slight  differences  in  actual  road  miles  would  occur 

16  (Table  4.4-6).  In  the  Stillwater  Block,  road  densities  would  be  the  same  as  those  under 

17  Altemative  1.  For  roads  restricted  year-round  on  scattered  parcels  in  the  NWLO,  density  would 

18  increase  to  2.8  mi/mi"  instead  of  3.0  mi/mi~,  as  would  occur  under  Alternatives  1  and  2.  For  the 

19  entire  HCP  project  area,  total  road  density  would  be  slightly  lower  than  for  Altematives  1  and  2  by 

20  the  end  of  the  Permit  term  (4.6  mi/mi  ),  and  this  would  primarily  be  due  to  the  lower  density  of 

21  roads  restricted  year-round  on  scattered  parcels  in  the  NWLO. 

22  As  under  Altemative  1 ,  the  Stillwater  Core  would  remain  relatively  unmanaged,  and  not  be  opened 

23  up  to  active  forest  management  activities  during  the  Permit  term.  A  transportation  plan  would  not 

24  be  adopted  for  the  Stillwater  Block,  so  locations  and  classifications  of  new  roads  would  not  be  fixed 

25  as  they  would  be  under  Altemative  2. 

26  4.4.2.5      Alternative  4  (Increased  Management  Flexibility  HCP) 

27  Road  Management 

28  Altemative  4  commitments  related  to  road  management  would  be  similar  to  those  under  Altemative 

29  2.  However,  some  commitments  would  be  less  restrictive  or  specify  longer  timeframes  for 

30  completion,  resulting  in  higher  risk  for  road-related  effects. 

3 1  Examination  and  repair  of  road  closures  would  be  the  same  as  Altemative  2,  except  that  primary 

32  closures  on  scattered  parcels  would  be  examined  every  2  years  instead  of  annually.  Repair  of 

33  ineffective  closures  would  still  be  required  within  1  year,  however.  This  would  result  in  an 

34  increased  risk  of  effects  from  unauthorized  road  use  on  scattered  parcels  for  up  to  an  additional  year 

35  unfil  ineffective  closures  are  identified  and  repaired.  Although  inspections  would  occur  on  a  slower 

36  schedule  than  Altemative  2  for  scattered  parcels,  this  rate  of  road  closure  and  inspection  for  the 

37  Stillwater  Block,  Swan  River  State  Forest,  and  scattered  parcels  in  recovery  zones  would  be  faster 

38  than  would  occur  under  Altemarive  1 . 

Chapter  4  4-74  Montana  DNRC 

Transportation  Draft  EIS 


1  To  address  sediment  delixery  reduction  under  Alternative  4,  DNRC  would  inventory  roads  for 

2  sediment  delivery  in  bull  trout  watersheds  within  1 5  years,  and  in  westslope  cutthroat  trout  and 

3  Columbia  redband  trout  watersheds  within  25  years.  These  two  timeframes  are  5  years  longer  than 

4  specified  under  Alternative  2  and  10  to  15  years  longer  than  Alternative  3.  While  Alternatives  2 

5  and  3  specify  timeframes  for  completing  corrective  actions  on  high-risk  sites.  Alternative  4  would 

6  only  require  that  corrective  actions  be  completed  on  a  project-by-project  basis,  similar  to  what 

7  would  occur  under  Alternative  1  when  high-risk  sites  are  identified  during  inventory  for  timber  sale 

8  planning,  design,  and  environmental  assessment.  While  the  rate  of  completing  corrective  actions 

9  would  be  the  same  as  under  Alternative  1,  Alternative  4  would  still  implement  the  same  approach  as 

1 0  Altemati\'es  2  and  3  to  inventory  and  prioritize  corrective  actions  based  on  sediment  delivery  risk, 

1 1  so  that  higher-risk  sites  could  be  repaired  sooner  than  they  would  be  under  Alternative  1. 

1 2  For  fish  connectivity  improvements.  Alternative  4  would  be  the  similar  to  Alternative  1 .  No 

1 3  timeframe  would  be  specified  for  completing  connectivity  improvements  for  streams  with  HCP  fish 

1 4  species;  instead,  they  would  be  completed  on  a  project-by-project  basis.  Consequently,  this 

1 5  alternative  could  result  in  stream  crossings  potentially  posing  risks  to  other  resources  for  extended 

1 6  periods  as  opposed  to  Alternatives  2  and  3.  However,  as  under  Alternatives  2  and  3,  every  5  years 

1 7  one-sixth  of  all  sites  not  meeting  fish  connectivity  conservation  strategy  objectives  would  have  to  be 

1 8  improved  to  meet  the  strategy,  or  at  least  have  final  plans  and  designs  completed  for  improvement. 

19  Amount  of  Roads 

20  Alternative  4  would  result  in  the  same  total  new  road  miles  and  road  management  classifications  in 

2 1  the  HCP  project  area  as  Alternative  2  (Table  4.4-6). 

22  Distribution  of  Roads 

23  For  the  entire  HCP  project  area,  Alternative  4  would  result  in  the  same  road  densities  as  for 

24  Alternative  2  (Table  4.4-7).  As  for  Alternative  2,  Altemadve  4  would  also  result  in  the  adoption  of 

25  a  50-year  transportation  plan  and  active  forest  management  activities  within  the  Stillwater  Core, 

26  including  road  construcdon,  reconstruction,  maintenance,  and  use. 

27  4.4.2.6      Summary 

28  By  the  end  of  the  Permit  term,  all  four  alternatives  would  result  in  more  roads  on  trust  lands  within 

29  the  HCP  project  area.  At  the  land  office  scale,  as  well  as  for  scattered  parcels,  new  road  miles 

30  would  be  highest  under  Alternative  1  and  lowest  under  Alternative  3.  Miles  of  new  road  would  be 

3 1  the  same  for  Alternatives  2  and  4  and  would  fall  between  Alternatives  1  and  3.  In  the  Stillwater 

32  Block,  Alternatives  2  and  4  would  result  in  more  new  road  miles  than  Alternatives  1  and  3, 

33  reflecting  an  increase  in  roads  to  support  forest  management  activities  in  the  Stillwater  Core  (Table 

34  4.4-6).  Road  densities  would  reflect  the  same  differences  as  those  noted  for  road  miles,  although 

35  smaller  differences  in  road  miles  are  not  reflected  in  the  densifies  shown  in  Table  4.4-7. 

36  Within  the  Stillwater  Block,  there  would  only  be  slight  differences  in  new  road  miles  among  the 

37  four  altematives,  and  these  differences  would  primarily  be  due  to  changes  in  access  classificafions. 

38  Altemafives  1  and  3  would  result  in  no  change  in  miles  of  road  classified  as  open  or  seasonally 

39  restricted  as  compared  to  current  conditions.  Only  roads  classified  as  restricted  year-round  would 

40  increase.  Under  a  50-year  transportation  plan,  Altematives  2  and  4  would  result  in  a  decrease  in 
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1  roads  open  year-round  and  roads  restricted  year-round,  while  miles  of  road  restricted  seasonally 

2  would  increase.  Public  access  to  roads,  at  least  on  a  seasonal  basis,  would  increase  under 

3  Alternatives  2  and  4  (Table  4.4-6). 

4  If  the  Swan  Agreement  remains  in  effect  for  the  entire  Permit  term,  there  would  be  no  differences  in 

5  road  miles  and  classifications  between  the  four  altematives  for  the  Swan  River  State  Forest.  If  this 

6  agreement  is  terminated,  road  management  for  these  blocked  lands  under  Altematives  2,  3,  and  4 

7  would  be  subject  to  a  50-year  transportation  management  plan.  Up  to  23  miles  of  road  could  be 

8  converted  from  restricted  year-round  to  open  year-round  or  seasonally  restricted,  depending  on 

9  DNRC's  ability  to  negotiate  reciprocal  access  agreements  after  land  ownership  changes  or 

1 0  termination  of  the  Swan  Agreement  (Table  4.4-6). 

1 1  On  scattered  parcels  in  the  HCP  project  area,  most  new  roads  under  all  four  altematives  would  be 

12  classified  as  restricted  year-round.  Alternative  3  would  result  in  the  fewest  new  road  miles,  while 

13  Alternative  1  would  result  in  the  most  new  road  miles.  The  largest  increases  in  roads  open  to  the 

14  public,  at  least  on  a  seasonal  basis,  would  occur  under  Altemative  1 ,  while  miles  of  open  roads 

15  would  be  the  same  between  Altematives  2,  3,  and  4.  Miles  of  road  restricted  year-round  would  be 

16  the  same  for  Altematives  1,  2,  and  4,  and  lower  for  Altemative  3  (Table  4.4-6). 

1 7  During  the  Permit  term,  differences  in  road  conditions  between  the  four  altematives  would 

1 8  primarily  result  from  varying  rates  of  identifying  and  completing  repairs  to  road  segments  with  high 

19  risk  of  delivering  sediments  to  streams,  stream  crossing  structures  affecting  fish  passage,  and 

20  ineffective  road  closures.  Altemative  3  would  result  in  the  highest  rate  of  inspection  and  repair, 

21  following  Altematives  2,  4,  then  1 .  Consequently,  road  conditions  would  Hkely  be  improved 

22  quickest  under  Altemative  3,  followed  by  Altemative  2.  Both  Altematives  2  and  3  require 

23  improvements  for  sediment  delivery  reduction  and  fish  connectivity  to  be  completed  by  the  end  of 

24  the  Permit  term,  similar  timeframes  would  not  be  applied  under  Altematives  1  and  4.  For  these  two 

25  altematives,  improvements  would  be  completed  on  a  project-by-project  basis. 
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1  4.5  Geology  AND  Soils 

2  This  section  describes  the  affected  en\'ironment  and  environmental  consequences  on  geology  and 

3  soils  from  changes  to  DNRC's  forest  management  program  under  the  no-action  and  action 

4  alternatives.  Maintaining  soil  productivity  is  important  to  sustaining  long-term  forest  growth  and 

5  long-term  trust  revenues. 

6  4.5.1  Affected  Environment 

7  The  following  descnption  of  affected  en\'ironmental  for  geology  and  soils  in  the  planning  area 

8  includes  discussions  of  the  current  regulatory  framework  under  which  DNRC  considers  and  protects 

9  geologic  and  soils  resources  as  part  of  its  forest  management  program  (Section  4.5.1.1),  existing 

10  land  features  (Section  4.5.1.2),  effects  of  forest  management  activities  on  soils  (Section  4.5.1.3),  and 

1 1  gra\el  sources  (Section  4.5. 1 .4). 

1 2  Potential  effects  of  forest  management  activities  on  soils  include  accelerated  rate  of  erosion, 

1 3  compaction,  and  displacement,  and  subsequent  adverse  effects  on  the  long-term  productivity  of  the 

14  soil  resource.  Soil  erosion  caused  by  forest  management  activities  can  result  in  sediments  reaching 

1 5  waterbodies  and  potentially  ad\'ersely  affecting  water  quality  and  fish.  The  effects  of  sediments  on 

1 6  water  quality  are  discussed  in  Section  4.6  (Water  Resources),  while  effects  on  fish  are  discussed  in 

1 7  Section  4.8  (Fish  and  Fish  Habitat). 

18  4.5.1.1    Regulatory  Framework 

1 9  DNRC's  forest  management  acfiviries  are  subject  to  multiple  rules  and  regulations  intended  to  avoid 

20  or  mitigate  effects  of  these  activities  on  geologic  and  soil  resources.  Table  4.5-1  summarizes  these 

21  rules  and  regulations,  most  of  which  are  part  of  the  Forest  Management  ARMs  and  based  on  the 

22  management  philosophy  and  direction  provided  in  the  SFLMP  (DNRC  1996). 

23  As  part  of  its  forest  management  acfivities,  DNRC  incorporates  various  formal  operational 

24  requirements  contained  in  the  Forest  Management  ARMs  (ARMs  36. 1 1 .4 1 0,  4 1 4,  and  42 1  through 

25  427),  SMZ  Law,  Montana  Stream  Protection  Act,  and  all  applicable  Montana  Forestry  BMPs. 

26  Montana  Forestry  BMPs  contain  a  broad  range  of  specific  practices  addressing  road  planning  and 

27  location,  road  drainage,  road  construction,  road  maintenance,  stream  crossing  design,  stream 

28  crossing  installation,  and  harvest  design.  In  addition,  DNRC  currently  uses  information  from  many 

29  different  sources  (including  the  Flathead  Basin  Commission  monitoring  committee.  Plum  Creek,  the 

30  USPS,  and  MFWT)  as  part  of  a  suite  of  decision  tools  for  planning  and  implementing  sediment 

3 1  reduction  activities. 

32  The  following  subsections  provide  additional  detail  on  DNRC's  regulatory  framework  regarding 

33  soil  productivity,  soil  stability  and  erosion,  gravel  sources,  and  monitoring. 
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TABLE  4.5-1. 


APPLICABLE  EXISTING  RULES  AND  REGULATIONS  RELATED  TO 
GEOLOGIC  AND  SOIL  RESOURCES 


Rule  or  Regulation 


Purpose 


Biodiversity  -  Nutrient  Retention  (ARM 
36.11.410) 

Biodiversity  -  Coarse  Woody  Debris  (ARIVI 
36.11.414) 

Road  Management  (ARM  36.11.421) 

Watershed  Management  (ARM  36.11.422) 

Waterslied  Management  -  Cumulative  Effects 
(ARM  36.11.423) 

Watershed  Management  -  Monitoring  (ARM 
36.11.424) 

Watershed  Management  -  Streamside 
Management  Zones  and  Riparian 
Management  Zones  (ARM  36.1 1 .425) 

Watershed  Management  -  Wetland 
Management  Zone  (ARM  36.1 1 .426) 

Fisheries  (ARM  36.1 1.427) 

SMZ  Law  (MCA  77-5-301  and  ARMs 
36.11.301  through  313) 

Montana  Stream  Protection  Act 
(MCA  87-5-501  and  87-5-509) 

Grazing  on  Classified  Forest  Lands  (ARM 
36.11.444) 

Montana  Opencut  Mining  Act  (MCA-82-4-4 
and  ARMS  17.24.201  through  225) 


Requires  DNRC  to  minimize  the  removal  of  fine  branches  and  leafy 
material  during  treatments 

Requires  DNRC  to  leave  adequate  CWD  on  site  to  facilitate 
nutrient  conservation  and  cycling 

Provides  specific  guidelines  for  road  design,  construction,  use, 
inspection,  and  maintenance,  including  compliance  with  BMPs 

Requires  incorporation  of  BMPs  into  project  design  and  all  forest 
management  activities 

Requires  assessment  and  minimization  of  cumulative  watershed 
effects 

Requires  monitoring  to  assess  watershed  impacts  and  the 
effectiveness  of  mitigation  measures,  including  BMP  audits 

Establishes  SMZs  and  RMZs,  and  regulates  timber  harvest, 
including  road-related  activities  within  them. 

Establishes  WMZs,  and  regulates  timber  harvest,  including  road- 
related  activities  within  them. 

Requires  DNRC  to  minimize  impacts  to  fish  populations  and  habitat 

Regulates  timber  harvest,  including  road-related  activities,  near 
streams  and  other  waterbodies 

Regulates  activities  that  may  affect  the  natural  and  existing  shape 
and  form  of  any  stream  or  its  banks  or  tributaries  (124  Permits) 

Regulates  grazing  practices  on  classified  forested  trust  lands  to 
maintain  or  improve  range  condition  and  minimize  loss  of  riparian 
and  streambank  vegetation  and  structural  damage  to  stream  banks 

Regulates  open-cut  operations  for  sand,  gravel,  and  other  mine 
minerals 


3  Soil  Productivity 

4  Soil  productivity  directly  influences  forest  growth  by  providing  a  healthy  growing  medium, 

5  including  nutrients,  which  are  replenished  over  time  by  the  decay  of  plant  and  animal  matter.  To 

6  maximize  tree  growth,  and  thus  long-tenn  return  to  trust  beneficiaries,  DNRC  is  required  to 

7  maintain  soil  productivity.  For  timber  harvest  activities,  ARMs  36.1 1.410  and  36.1 1.414  require 

8  DNRC  to  leave  behind  fine  branches  and  leafy  material,  as  well  as  adequate  CWD,  after  treatment 

9  to  retain  nutrients  on  site. 

10  To  maintain  soil  productivity  on  classified  forest  trust  lands  with  grazing  licenses,  ARM  36.11 .444 

1 1  requires  DNRC  to  determine  appropriate  types  of  livestock,  stocking  levels,  and  grazing  periods. 

12  This  ARM  also  directs  DNRC  to  regularly  inspect  range  conditions  to  ensure  maintenance  or 

13  improvement  of  range  conditions. 

14  Soil  compaction  can  also  affect  productivity  and  reduce  tree  growth.  DNRC  implements  Montana 

1 5  Forestry  BMPs  to  minimize  soil  compaction  and  avoid  soils  that  are  easily  compacted.  BMPs  for 

16  harvest  design,  logging  systems,  yarding  systems,  slash  treatment  and  site  preparation,  and  winter 

17  harvest  activities  address  soil  compaction. 
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Timber  harvest,  including  road-related  activities,  cause  soil  disturbance  that  can  potentially  affect 

3  slope  and  soil  stability  and  lead  to  mass  movement  or  surface  erosion.  The  road  management  ARM 

4  (36. 1 1 .42 1 )  provides  DNRC  with  specific  guidelines  for  road  design,  construction,  use.  inspection, 

5  and  maintenance.  This  ARM  also  requires  DNRC  to  comply  with  applicable  BMPs.  including 

6  those  that  address  road  use  management,  planning  and  locating,  construction,  drainage  control, 

7  grading,  maintenance,  and  closures  to  reduce  the  likelihood  of  road-related  mass  movement  and 

8  road  surface  erosion.  DNRC  also  complies  with  BMPs  designed  to  reduce  the  likelihood  of  mass 

9  mo\ement  and  surface  erosion  associated  with  timber  harvest  and  reforestation  activities. 

1 0  The  SMZ  Law  and  ARMs  36.1 1.425  through  427  also  regulate  timber  harvest,  including  road- 

1 1  related  activities,  conducted  immediately  adjacent  to  streams,  lakes,  and  other  waterbodies  to 

12  pro\'ide  effective  sediment  filtration  to  maintain  high  water  quality.  The  SMZ  Law  prohibits  the 

13  construction  of  roads  in  an  SMZ  except  when  necessary  to  cross  a  stream,  and  it  prohibits 

14  depositing  road  fill  material  within  an  SMZ  during  road  construction,  except  as  necessary  to 

1 5  construct  a  stream  crossing.  However,  the  SMZ  Law  does  not  determine,  or  provide  a  means  to 

1 6  determine,  when  it  is  necessary  to  construct  a  stream  crossing.  The  SMZ  Law  also  prohibits  the 

1 7  side-casting  of  road  material  during  maintenance  into  a  stream,  lake,  wetland,  or  other  waterbody. 

1 8  Under  the  Montana  Stream  Protection  Act  (MCA  87-5-50 1  and  87-5-509),  DNRC  is  required  to 

19  apply  for  and  obtain  a  124  permit  from  MFWP  before  initiating  any  activities  that  may  alter  the  bed 

20  or  banks  of  any  stream  in  the  state.  DNRC  obtains  these  permits  for  all  installations  and  removals 

2 1  of  stream  crossing  structures.  A  124  permit  may  require  specific  designs,  operating  restrictions,  or 

22  other  mitigation  measures,  and  it  may  also  require  DNRC  to  obtain  a  short-term  exemption  from 

23  Montana  water  quality  standards.  These  permits  are  called  3 1 8  authorizations,  and  are  obtained 

24  from  MDEQ.  A  3 1 8  authorization  may  also  require  specific  designs,  operating  restricrions,  or  other 

25  mirigarion  measures. 

26  Gravel  Sources 

27  Occasionally,  road  construcfion  or  improvement  projects  require  large  amounts  of  fill  or  road 

28  surface  material,  requiring  the  development  of  nearby  borrow  sites  or  gravel  pits.  Large  sources  of 

29  gravel  or  fill  (those  removing  more  than  10.000  cubic  yards  of  material)  are  subject  to  the  rules  and 

30  regulations  (ARMs  17.24.201  through  225)  governing  the  Montana  Opencut  Mining  Act 

3 1  (MCA  82-4-4),  which  is  administered  by  MDEQ.  Operations  of  this  size  are  subject  to  permitting, 

32  which  requires  submission  of  a  detailed  operating  plan  and  reclamation  plan.  The  operating  plan 

33  must  include  measures  to  protect  on-site  and  off-site  surface  and  ground  water.  Additionally,  the 

34  Montana  Forestry  BMPs  require  DNRC  to  minimize  sediment  production  from  borrow  pits  and 

35  gravel  sources  through  proper  location,  development,  and  reclamafion  of  those  sites. 

36  Monitoring 

37  The  DNRC  forest  management  program  developed  a  comprehensive  approach  to  monitor  and 

38  e\aluate  forest  management  effects  on  soil  erosion,  soil  physical  properties,  and  sediment  delivery 

39  risk  and  practices  to  mitigate  these  impacts  (DNRC  2003c,  2004e).  This  program  includes 

40  monitoring  of  the  implementation  and  effectiveness  of  Montana  Forestry  BMPs,  as  required  by  the 
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1  watershed  management  ARM  (36. 1 1 .424).  DNRC  is  also  currently  required  to  assess  and  prioritize 

2  road  maintenance  needs  by  inspecting  the  condition  of  both  open  and  closed  roads  every  5  years 

3  (ARM  36.1 1.421(12)).  Under  the  watershed  monitoring  program  (ARM  36.1 1.424),  DNRC  has 

4  been  conducting  a  systematic  inventory  of  watershed  conditions  of  forested  trust  lands  since  1998, 

5  particularly  as  they  relate  to  roads  and  road  crossings.  Most  of  the  watershed  inventories  conducted 

6  to  date  have  been  completed  on  forested  trust  lands  included  in  the  HCP  project  area. 

7  4.5.1.2   Land  Features 

8  The  geology  and  soils  of  western  and  central  Montana  are  highly  variable  and  complex.  The 

9  planning  area  includes  a  diverse  range  of  landforms  exhibited  by  a  dramatic  mix  of  mountains,  hills, 

1 0  and  valley  bottoms  across  the  area. 

1 1  The  NWLO  and  SWLO  are  located  within  the  Northern  Rocky  Mountains  physiographic  province, 

12  which  consists  mostly  of  high  mountains  separated  by  broad  to  narrow  valleys.  Valley  elevations 

13  typically  are  between  3,000  and  5,000  feet  surrounded  by  mountains  with  elevations  ranging  from 

14  8,000  to  10,000  feet.  Many  of  these  highlands  were  glaciated  during  the  Pleistocene  Epoch 

15  2.5  million  to  10,000  years  ago,  forming  rugged  glacial  landforms.  Mountain  ranges  in  the  NWLO, 

16  include  the  Cabinet  and  Purcell  Mountains  and  the  Whitefish,  Flathead,  Lewis,  Swan,  Mission,  and 

1 7  Salish  Ranges,  which  are  closely  spaced  with  narrow  valleys.  The  Bitterroot  Range,  Sapphire 

18  Mountains,  Garnet  Range,  and  part  of  the  Mission  Mountains  and  Swan  Range  are  located  in  the 

19  SWLO. 

20  The  CLO  contains  a  wide  variety  of  land  types  and  climate  zones,  with  the  Continental  Divide 

21  forming  its  westem  boundary.  This  land  office  includes  portions  of  several  physiographic 

22  provinces;  Northern  Rocky  Mountains,  Middle  Rocky  Mountains,  and  the  Great  Plains.  The  Great 

23  Plains  region  is  generally  flat  or  gently  rolling,  and  the  glaciated  northern  portion  has  many  lakes, 

24  while  the  unglaciated  south  is  somewhat  drier  and  less  dissected.  Elevations  range  from  about 

25  4,000  feet  at  the  edge  of  the  Rocky  Mountains  down  to  about  2,000  feet  on  the  eastern  side  of  the 

26  CLO.  Mountains  within  the  CLO  include  the  Abasoroka  Range,  Beartooth  Range,  Bitterroot 

27  Range,  Pioneer  Mountains,  Beaverhead  Mountains,  Tobacco  Root  Mountains,  Madison  Range, 

28  Gravelly  Range,  Snow  Crest  Range,  Bridger  Range,  and  Big  Belt  Mountains.  Montana's  highest 

29  point,  the  12,799-foot  Granite  Peak,  is  located  in  the  Beartooth  Range.  In  the  eastern  portion  of  the 

30  CLO,  smaller  mountain  ranges,  which  are  outliers  of  the  Rocky  Mountains,  include  the  Crazy 

3 1  Mountains,  Little  Belt  Mountains,  and  Sweet  Grass  Hills. 

32  Geology 

33  The  dramatic  landscapes  of  Montana  are  formed  by  the  ancient  and  ongoing  forces  of  mountain 

34  building  that  have  been  eroded  over  millions  of  years  by  numerous  erosional  processes,  including 

35  continental  and  alpine  glaciations,  wind  and  water  transport,  and  mass  movements.  Starting  about 

36  1 .5  billion  years  ago,  thick  deposits  of  sand,  silt,  clay,  and  marine  sediments  began  to  accumulate  in 

37  what  is  now  the  westem  one-third  of  Montana.  These  deposits  were  metamorphosed  by  deep  burial 

38  to  form  thick  formations  of  quartzite,  amphibolites,  and  marble  that  were  then  uplifted  by  a  period 

39  of  mountain  building  called  the  Laramide  orogeny.  This  period  started  in  westem  North  America 

40  about  70  to  80  million  years  ago  and  ended  35  to  55  million  years  ago.  It  created  the  Belt 


Chapter  4  4-80  Montana  DNRC 

Geology  and  Soils  Draft  EIS 


1  Formation,  which  underlies  much  of  northwestern  and  parts  of  southwestern  Montana  and  includes 

2  the  Rocky  Mountains. 

3  Much  later,  local  areas  of  sedimentary  and  volcanic  rocks  and  igneous  intrusions  also  formed  part  of 

4  the  bedrock  of  the  region.  Uplift  and  faulting  formed  these  rock  units  into  the  mountains  that  are 

5  constantly  modified  by  surface  erosion,  mass  mo\ements,  rivers,  and  glaciers.  During  the  ice  ages, 

6  glaciers  flowed  out  of  British  Columbia  and  also  formed  in  the  higher  elevation  mountains  of 

7  Montana.  Much  of  northwestern  and  parts  of  southwestern  Montana  were  covered  by  ice  or  large 

8  lakes  in  \alleys  blocked  by  these  glaciers.  The  glaciers  sculpted  the  mountains,  widened  the 

9  \alleys,  and  left  behind  glacial  tills,  ourvvash.  and  lake  deposits.  The  variety  of  parent  materials, 

10  climatic  conditions,  and  glacial  modifications  of  the  mountains  and  valleys  of  the  region  formed  the 

1 1  wide  variety  of  surface  materials  and  soils  now  found  in  the  project  area. 

12  Soils 

1 3  Surface  and  soil  conditions  are  a  function  of  the  geologic  materials  from  which  they  formed,  the 

14  topography  and  slope  conditions,  vegetation,  climate,  and  biological  factors.  Summary  soils 

1 5  information  was  obtained  for  the  planning  area  from  the  State  Soil  Geographic  Database 

1 6  (USDA  1995).  This  database  provided  generalized  information  and  depicts  the  dominant  soils  and 

1 7  attributes  comprising  the  landscape.  The  State  Soil  Geographic  Database  was  designed  primarily 

1 8  for  landscape-scale  resource  planning,  management,  and  monitoring,  which  is  appropriate  for  this 

19  programmatic  EIS  analysis. 

20  Northwest  Land  Office 

2 1  Forest  growth  potential  is  high  in  northwestern  Montana  because  of  the  precipitation  and  productive 

22  soil  types  that  support  forest  growth.  Soils  in  the  NWLO  were  formed  from  glacial  deposits  and 

23  weathered  Belt  Formation  rocks.  These  include  shallow  and  deep  soils  formed  from  glacial  tills, 

24  outwash,  lake  deposits,  and  residual  soils  formed  from  weathered  bedrock.  Most  of  these  soils  are 

25  relatively  young  and  poorly  developed  because  glaciers  disrupted,  covered,  or  modified  older,  pre- 

26  glacial  soils.  Gravely  loam  and  gravely  silt  loam  soil  textures  are  common,  and  volcanic  ash  also 

27  caps  many  of  the  soils.  Volcanic  ash  is  a  productive  soil  component  that  helps  form  adequate  soil 

28  nutrient  and  water  retention.  Valley  soils  include  allu\'ium,  glacial  outvvash,  and  lake  deposits; 

29  these  soils  are  commonly  used  for  agricultural,  residential,  and  urban  areas. 

30  Southwest  Land  Office 

3 1  Soils  in  the  SWLO  are  mostly  residual  soils  formed  from  di\  erse  bedrock  types,  along  with  more 

32  limited  soils  formed  in  glacial  soils  at  higher  elevations.  About  a  quarter  of  the  soils  in  the  land 

33  office  include  volcanic  ash  influences.  Valley  soils  include  alluvium,  glacial  ourv\'ash  and  till,  and 

34  lake  deposits.  As  in  the  NWLO,  these  soils  are  commonly  used  for  agricultural,  residential,  and 

35  urban  areas.  Many  soils  in  the  southwest  region  of  Montana  are  typically  less  productive  because  of 

36  lower  precipitation  and  droughty  soil  conditions,  as  well  as  nutrient  pools. 

37  Central  Land  Office 

38  Unlike  the  NWLO  and  SWLO,  the  CLO  has  more  diverse  soil  types  due  to  the  variety  of  bedrock 

39  and  more  varied  climate  conditions  within  the  area.  Many  soils  are  similar  to  those  in  southwestern 

40  Montana,  but  with  more  high  elevation  and  climate  limitations.  More  producti\'e  soils  are  t>'pically 
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1  located  in  local  moist  areas,  such  as  riparian  zones,  wetlands,  and  valley  bottoms,  which  frequently 

2  consist  of  alluvium  washed  from  the  hills  and  mountains. 

3  4.5.1.3  Effects  of  Forest  Management  Activities  on  Soils 

4  Over  the  past  century,  rates  of  soil  compaction,  displacement,  and  erosion  have  been  accelerated 

5  and  soil  productivity  has  been  degraded  by  a  number  of  factors,  including  fires;  forest  practices; 

6  mining;  agriculture;  dams;  transportation  and  utility  routes;  recreation;  residential,  commercial,  and 

7  industrial  development;  and  many  other  development-related  influences. 

8  By  removing  large  amounts  of  woody  material,  timber  harvest  may  reduce  the  organic  matter 

9  available  to  enrich  soils  and  increase  compaction  of  the  soil,  both  of  which  can  reduce  soil 

1 0  productivity.  Additionally,  timber  harvest  and  forest  roads  may  increase  mass  movement  and 

1 1  surface  erosion  above  natural  levels  by  disturbing  soils  and  vegetation,  reducing  interception  and 

12  infiltration  of  precipitation,  and  increasing  surface  runoff  (Swanson  etal.  1987).  Increased  erosion 

13  related  to  forest  practices  can  increase  sediment  delivery  to  sfream  channels,  lakes,  and  wetlands 

14  where  it  can  negatively  affect  aquatic  resources  (Bisson  et  al.  1987).  Effects  of  sediment  delivery 

15  from  forest  management  on  aquatic  resources  are  discussed  in  Sections  4.6  (Water  Resources),  and 

1 6  4.8  (Fish  and  Fish  Habitat). 

17  Prior  to  adoption  of  BMPs  in  1987  and  the  SFLMP  in  1996,  historical  forest  harvest  and  road 

1 8  construction  and  maintenance  often  did  not  use  practices  that  minimized  short-  or  long-term  adverse 

19  impacts  to  soils  and  that  were  protective  of  water  quality  and  stream  habitats.  As  a  result,  poor  road 

20  construction  and  logging  practices  sometimes  or  often  led  to  excessive  levels  of  soil  compaction, 

21  displacement,  and  accelerated  rates  of  soil  erosion  on  forested  landscapes.  Most  of  the  sites  where 

22  soils  have  been  affected  by  poor  historical  logging  practices  have  recovered  and  are  re-vegetated 

23  and  considered  relatively  stable.  Many  existing  problem  sites  require  upgrades,  frequent 

24  maintenance,  and  in  some  cases,  abandonment.  Surface  erosion  from  roads  and  stream  crossings 

25  are  the  majority  of  identified  problem  sites  remaining  from  historical  forest  management  activities. 

26  Identifying  and  prescribing  practical  and  effective  solutions  for  problem  sites  on  forested  trust  lands 

27  and  the  present  road  networks  takes  experienced  foresters,  forest  hydrologists,  soil  scientists,  and 

28  forest  road  engineers  familiar  with  the  region. 

29  Currently,  all  DNRC  forest  management  projects  reference  available  soils  information  and 

30  implement  designs  and  management  practices  that  maintain  or  improve  soil  productivity, 

3 1  emphasizing  conservation  over  restoration.  While  DNRC  currently  has  no  guidelines  for  maximum 

32  acceptable  impacts  to  soils  related  to  timber  harvest  activities,  it  has  taken  a  conservative  approach 

33  by  assuming  that  soil  productivity  is  maintained  when  detrimental  soil  impacts  (severe  compaction, 

34  displacement,  and  erosion)  are  limited  to  15  percent  or  less  of  a  harvest  area.  However,  actual 

35  levels  of  impacts  on  tree  growth  vary  by  soil  and  site  (DNRC  2004e). 

36  From  1988  through  2004,  DNRC  monitored  74  sites  in  areas  harvested  during  past  DNRC 

37  non-salvage  timber  sales  to  validate  the  effectiveness  of  harvest  design  measures  to  protect  soils. 

38  All  of  the  74  soil  monitoring  sites  were  located  within  the  HCP  planning  area,  and  65  (88  percent) 

39  of  the  sites  were  located  on  timber  harvest  projects  within  the  HCP  project  area.  This  soil 

40  monitoring  was  prioritized  on  areas  where  the  risk  of  soil  impacts  (compaction,  displacement,  and 

41  erosion)  was  high.  On  these  74  sites,  DNRC  found  that  total  detrimental  soil  impacts  ranged 
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1  between  3  and  44  percent  of  han'est  area,  with  35  of  these  sites  (47  percent)  having  less  than 

2  1 0  percent  impacted  area.  1 3  sites  having  1 5  to  20  percent  impacted  area,  and  1 2  sites  ( 1 6  percent) 

3  ha\ing  more  than  20  percent  impacted  area.  All  the  sites  with  more  than  20  percent  impacted  area 

4  w ere  harxested  between  1 987  and  1 989.  just  as  BMPs  were  being  adopted.  Also,  sites  with  the 

5  largest  impacted  area  occurred  on  fine-textured  soils  and  steep  slopes  with  parent  materials  of 

6  lacustrine  (Lake  Missoula  silts),  loamy  glacial  tills,  and  tertiary  sediments  (DNRC  2004e). 

7  The  following  subsections  specifically  discuss  the  effects  of  forest  management  activities  on  soils 

8  with  respect  to  soil  productivity  (nutrient  cycling,  compaction,  and  displacement),  slope  stability, 

9  and  erosion.  Additional  findings  from  DNRC's  soil  monitoring  report  (DNRC  2004e)  are  also 

1 0  summarized.  These  discussions  are  followed  by  a  summary  of  DNRC's  ongoing  monitoring  of 

1 1  implementation  and  effectiveness  of  BMPs. 

12  Soil  Productivity 

1 3  Maintaining  soil  productivity  by  preserving  rich,  organic  topsoil  layers  is  critical  for  long-term 

14  forest  growth.  Natural  processes  such  as  fire,  surface  erosion,  and  mass  movement  (i.e..  landslide), 

1 5  and  the  forest  management  acti\'ities  of  yarding,  road  construction,  and  vegetation  removal  can 

16  ad\ersely  impact  soil  producti\'iry  by  changing  surface  runoff  amounts  and  drainage  patterns,  soil 

1 7  saturation,  soil  compaction,  displacement,  surface  permeability,  aeration,  and  nutrient  supply. 

1 8  Minimizing  areas  of  soil  disturbance  and  retaining  coarse  and  fine  woody  material  (nutrient 

1 9  management)  are  the  main  ways  DNRC  mitigates  soil  productivity  impacts. 

20  Breakdown  of  organic  matter  is  the  primary  source  of  forest  soil  nutrients,  along  with  long-term 

2 1  weathering  of  surface  materials.  The  removal  of  large  volumes  of  both  coarse  and  fine  woody 

22  material  through  timber  harvesting  reduces  the  amount  of  organic  matter  and  nutrients  available  for 

23  nutrient  cycling,  and  this  can  affect  the  long-term  productivity  of  a  site.  As  part  of  its  forest 

24  management  program,  DNRC  minimizes  the  removal  of  fine  branches  and  leafy  material  and 

25  retains  adequate  volumes  of  CWD  on  site  after  harvest  for  nutrient  cycling. 

26  Forest  management  activities  can  result  in  compaction  and  displacement  of  soils,  which  can  also 

27  prevent  the  recovery  of  vegetation  following  forest  practices.  Roads,  landings,  and  gravel  and  rock 

28  quarrying  often  lead  to  long-term  damage  to  surface  soils  and  may  preclude  them  from  future  forest 

29  production.  Roads  are  needed  to  access  areas  for  management  and  fire  response,  and  construction 

30  permanently  impacts  surface  soils  within  the  road  prism  and  typically  removes  vegetation  from  the 

3 1  roadbed  and  cutslopes.  Skid  trails,  cable  corridors,  and  temporary  roads  also  impact  surface  soils, 

32  but  to  a  lesser  degree  and  for  shorter  time  periods,  so  that  these  soils  are  not  precluded  from  future 

33  forest  production. 

34  Generally,  the  more  acres  harvested  and  the  steeper  the  slopes  on  which  harvest  occurs,  the  greater 

35  the  potential  for  soil  disturbance,  compaction,  displacement,  and  nutrient  loss.  The  amount  of 

36  disturbed  soils  from  har\est  also  \aries  by  method  and  har\est  intensity,  with  ground-based  logging 

37  systems  compacting  and  disturbing  more  soils  than  cable  and  helicopter  logging  (Graham  et  al. 

38  1991;  Beschta  and  Boyle  1995).  Landwehr  (1992)  and  the  USPS  (1993)  foundW  ground-based 

39  methods  disturb  about  8  percent  of  har\'est  area,  while  cable/skyline  methods  disturb  about 

40  6  percent  and  helicopter  methods  disturb  about  1  percent.  Most  logging  on  forested  trust  lands  uses 

4 1  comentional  ground-based  skidders. 
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1  In  addition  to  ARMs  36.1 1.410  and  36.11.414,  which  require  retention  of  fine  and  coarse  woody 

2  debris  on  site  after  harvest,  DNRC  also  designs  harvest  plans  that  account  for  site  conditions  and 

3  season  of  operation  and  include  applicable  BMPs  to  minimize  soil  compaction  and  displacement. 

4  Additionally,  a  DNRC  water  resource  specialist  typically  reviews  proposed  forest  management 

5  activities  in  watersheds  with  sensitive  fish  species  and  makes  recommendations  to  reduce  the  risk  of 

6  sediment  delivery. 

7  Although  DNRC  has  adopted  harvest  practices  and  BMPs  to  minimize  effects  fi-om  harvest 

8  activities  on  soil  productivity,  some  impacts  still  occur.  On  the  74  sites  monitored  by  DNRC  from 

9  1988  through  2004,  severe  soil  compaction  ranged  from  0  to  56  percent  of  the  harvest  area,  with 

10  67  of  the  sites  (90  percent)  having  less  than  10  percent  severely  compacted  area  and  four  sites 

1 1  (5  percent)  having  19  percent  or  more.  Based  on  this  monitoring,  DNRC  found  that  harvest  on 

1 2  gentle  slopes  on  fine-textured  soils  generally  produced  the  most  compaction,  harvest  in  wet 

13  conditions  produced  greater  areas  of  severe  compaction,  harvest  in  dry  or  frozen  conditions  reduced 

14  areas  of  severe  compaction,  and  severe  compaction  most  commonly  occurred  on  sites  that  also 

1 5  showed  displacement  (DNRC  2004e). 

16  During  its  monitoring,  DNRC  also  found  that  displacement  ranged  from  0  to  43.5  percent  on  the 

17  74  sites.  For  50  of  the  sites  (68  percent),  less  than  10  percent  of  the  harvest  area  had  displaced  soil, 

18  while  13  sites  (18  percent)  had  more  than  15  percent  soil  displacement  in  the  harvest  area.  DNRC 

1 9  also  found  that  sites  with  the  highest  displacement  of  soils  were  located  on  steep  slopes  and  dozer- 

20  piled  sites  (DNRC  2004e). 

21  There  are  currently  391  individual  classified  forest  trust  land  parcels  with  grazing  licenses  in  the 

22  HCP  project  area,  and  these  cover  nearly  165,000  acres  (DNRC  2008a),  or  about  30  percent,  of  the 

23  548,500-acre  HCP  project  area.  Grazing  by  livestock  can  cause  some  degree  of  damage  to  soil 

24  structure,  primarily  in  concentrated  use  areas,  including  salting  areas,  areas  around  watering 

25  troughs,  stock  trails,  and  dispersed  camping  sites.  Soil  compaction,  displacement,  and  erosion  can 

26  occur  in  concentrated  use  areas;  however,  these  can  vary  based  on  the  intensity,  duration,  and 

27  fiming  of  the  concentrated  use.  DNRC  minimizes  grazing-related  impacts  to  soils  and  other 

28  resources  through  licenses  that  specify  livestock  carrying  capacity,  allowable  season  of  use,  and 

29  stipulations  for  addressing  any  problems  or  corrective  actions  necessary  to  prevent  or  mitigate 

30  previous  or  existing  impacts.  DNRC  also  monitors  resource  conditions  through  detailed  grazing 

3 1  inspections  prior  to  license  renewal  and  at  midterm,  which  is  typically  year  5  of  a  10-year  license. 

32  Slope  Stability 

33  Timber  harvest  and  associated  road-related  acfivities  can  potentially  decrease  slope  stability  by 

34  increasing  water  yields,  road  surface  drainage  concentrations,  and  exceedance  of  soil  strength. 

35  Decreased  slope  stability  can  lead  to  mass  movement,  which  is  the  downslope  motion  of  earth 

36  materials  under  the  influence  of  gravity.  Types  of  mass  movement  include  rock  falls,  soil  creep, 

37  earth  flows,  debris  flows,  and  slumps.  Landslides,  a  general  term  for  a  variety  of  mass  movements, 

38  involve  the  sliding,  toppling,  falling,  or  spreading  of  relatively  large  and  often  fairly  intact  masses 

39  along  a  failure  surface  (Gray  and  Leiser  1982;  Gray  and  Sotir  1996).  These  events  can  occur 

40  rapidly  or  over  a  period  of  hours,  weeks,  or  even  years.  The  geologic  processes  and  mechanics  of 

41  landslides  are  well-understood,  but  the  site-specific  conditions  of  individual  slides  can  be  quite 
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1  variable  (Swanston  1974;  Burroughs  et  al.  1976;  Vames  1978;  Swanson  et  al.  1987;  Chatwin  et  al. 

2  1991;  Selby  1993;  Montgomery  et  al.  1998;  Washington  Department  of  Ecology  2005). 

3  All  types  of  gravity-induced  down-slope  movement  of  surface  materials  occur  naturally  on  slopes, 

4  including  tree  falls,  surface  erosion,  and  landslides.  The  three  main  processes  related  to  forest 

5  har\'est  and  access  roads  are  runoff-related  surface  erosion,  washouts  of  road  stream  crossings,  and 

6  various  types  of  landslides.  Landslides  are  typically  not  very  common  on  forested  trust  lands, 

7  except  for  smaller  slumps  on  steeper  terrace  faces  and  stream  banks.  Streambank  stability  and 

8  erosion  from  road  surfaces  and  road  stream  crossings  are  discussed  in  later  subsections. 

9  Portions  of  the  landscape  with  a  higher  probability  of  slope  instability  and  erosion  hazard  can  be 

1 0  estimated  based  on  the  geology,  landforms,  topographic  position  and  shape,  soil  types,  surface  and 

1 1  shallow  groundwater  locations,  vegetation  conditions,  and  other  site  factors.  Steep  slopes  are  one  of 

1 2  the  main  factors  leading  to  landslides  and  increased  erosion  hazard,  and  they  are  often  used  as  a 

13  first-le\el  screening  for  identifying  landslide  or  erosion  hazard  areas  (Burroughs  1985). 

14  Slopes  less  than  about  1 5  percent  (9  degrees)  generally  have  a  low  probability  of  instability,  and 

1 5  they  are  typically  less  susceptible  to  problems  caused  by  timber  harvest  and  roads,  except  near 

1 6  surface  waters.  Slopes  in  the  range  of  about  1 5  percent  to  49  percent  (9  to  26  degrees)  can  have 

1 7  more  management  issues,  especially  when  located  at  low-permeability  geologic  contacts,  springs,  or 

1 8  near  shallow  groundwater  sources  such  as  road  cuts.  Generally,  problems  within  this  slope  range 

1 9  can  be  a\'oided  or  minimized  by  building  fully  engineered  roads,  use  of  BMPs,  and  regular 

20  monitoring  and  maintenance. 

2 1  Slopes  o\er  67  percent  (34  degrees)  are  generally  classified  as  high-risk  landslide  hazard  areas  for 

22  roads,  and  slopes  over  about  72  percent  (36  degrees)  are  very  high  risk  for  roads  and  forest  harvest 

23  and  can  cause  a  significant  increase  in  landslides  and  erosion  problems  if  disturbed  (Swanston  1997; 

24  Gray  and  Sotir  1996;  Dunne  and  Leopold  1978).  Many  surface  soils  on  slopes  over  about  67 

25  percent  slope  (34  degrees),  or  about  49  percent  slope  (26  degrees)  for  weaker  soils,  do  not  have 

26  enough  soil  strength  to  remain  stable  after  harvest,  road  construction,  or  other  ground  or  vegetation 

27  disturbance.  Additional  soil  strength  from  vegetation,  well  drained  surface  conditions,  and 

28  especially  deep  and  dense  roots  helps  keep  slopes  intact  (Swanston  1997;  Gray  and  Sotir  1996; 

29  Dunne  and  Leopold  1978).  Vegetation  reduces  shallow  groundwater  by  interception  and 

30  evapotransporation,  and  it  forms  an  interwoven  web  of  roots  that  reinforces  the  soil.  Loss  of  this 

3 1  additional  strength  due  to  ground  or  vegetation  disturbance  from  forest  roads  or  harvest  on  steeper 

32  slopes  can  lead  to  increased  surface  erosion  or  landslides  depending  on  site  conditions. 

33  To  minimize  the  potential  for  caused  by  roads,  DNRC  implements  applicable  BMPs.  These  BMPs 

34  direct  DNRC  to  minimize  the  number  of  roads,  including  the  use  of  existing  roads  where 

35  practicable,  and  cooperation  and  planning  with  adjacent  landowners.  Additional  BMPs  require 

36  DNRC  to  locate  roads  on  stable  geology  and  avoid  unsuitable  areas,  such  as  slumps  and  slide-prone 

37  areas  characterized  by  steep  slopes.  Additional  BMPs  are  implemented  by  DNRC  during 

38  construction  and  maintenance. 

39  DNRC  also  implements  applicable  BMPs  in  project  designs  to  minimize  the  risk  of  landslides 

40  resulting  from  timber  harx'est.  These  BMPs  include  planning  timber  harvests  using  economically 

41  feasible  logging  systems  that  best  fit  site  characteristics  and  season  of  harvest,  while  minimizing  soil 
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disturbance.  Ground-based  harvest  is  best  suited  for  slopes  less  than  40  percent,  while  slopes  up  to 
about  65  percent  are  more  suited  for  cable/skyline  harvest  methods.  Over  about  65  percent  slope, 
potential  slope  instability  is  greater,  and  helicopter  harvest  methods  are  typically  employed  on 
these  slopes. 

Table  4.5-2  summarizes  slope  characteristics  within  the  entire  planning  area,  on  trust  lands  within 
the  planning  area,  and  in  the  HCP  project  area.  For  both  the  entire  planning  area  and  trust  lands 
within  the  planning  area,  low-gradient  land  (0  to  10  degrees  slope)  makes  up  a  much  larger  portion 
of  the  CLO,  as  compared  to  the  NWLO  and  SWLO.  This  is  due  to  the  flatter  land  features  present 
east  of  the  Rocky  Mountains.  However,  in  the  HCP  project  area,  the  proportions  of  low-gradient 
land  and  lands  with  10  to  30  degrees  slope  are  similar  across  the  three  land  offices,  reflecting  the 
similarity  of  lands  across  the  three  land  offices  that  support  timber.  Lands  with  steeper  slopes 
(30  degrees  or  greater)  make  up  a  small  percentage  of  total  lands  in  all  three  land  offices 
(Table  4.5-2). 

TABLE  4.5-2.  AREA  OF  SLOPE  CLASSES  FOR  THE  PLANNING  AREA,  TRUST 

LANDS  WITHIN  THE  PLANNING  AREA,  AND  THE  HCP  PROJECT  AREA 


Slope 

CLO 

NWLO 

SWLO 

Total 
Acres 

Class 
(Degrees) 

Acres 

%of 
Total 

Acres 

%of 
Total 

Acres 

%of 
Total 

%of 
Total 

Planning  Area  (All  Ownerships) 

0-10 

14,403,965 

62.9 

2,992,263 

32.9 

2,471,348 

33.3 

19,867,576 

50.4 

10-30 

7,421,636 

32.4 

4,911,790 

54.1 

4,186,971 

56.3 

16,520,398 

41.9 

>30 

1,070,623 

4.7 

1,179,851 

13.0 

773,972 

10.4 

3,024,445 

7.7 

Total 

22,896,225 

100.0 

9,083,903 

100.0 

7,432,291 

100.0 

39,412,419 

100.0 

Trust  Lands 

in  the  Planning 

Area 

0-10 

937,888 

74.3 

135,536 

42,9 

109,631 

46.7 

1,183,055 

65.2 

10-30 

311,027 

24.6 

158,069 

50.0 

114,264 

48.7 

583,360 

32.2 

>30 

13,531 

1.1 

22,680 

7.2 

10,857 

4.6 

47,068 

2.6 

Total 

1,262,446 

100.0 

316,286 

100.0 

234,752 

100.0 

1,813,484 

100.0 

HCP  Project  Area 

0-10 

33,010 

29.2 

107,850 

39.4 

61,264 

37.8 

202,123 

36.8 

10-30 

74,242 

65.6 

143,664 

52.5 

92,358 

57.0 

310,264 

56.6 

>30 

5,962 

5.3 

21,908 

8.0 

8,319 

5.1 

36,189 

6.6 

Total 

113,214 

100.0 

273,422 

100.0 

161,940 

100.0 

548,576 

100.0 

16  Source:  DNRC  (2008a). 

17  Streambank  Stability 

1 8  A  site-specific  form  of  mass  movement  and  surface  erosion  is  found  along  stream  banks  and 

19  involves  the  same  processes  as  those  found  on  slopes,  except  with  the  added  influence  of  channel 

20  flow  and  flood  energy  on  streambank  stability.  The  stability  of  stream  banks  is  largely  determined 

21  by  the  size,  type,  and  cohesion  of  bank  material,  vegetation  cover,  and  the  amount  of  bedload 

22  carried  by  the  channel  (Sullivan  et  al.  1987).  The  web  of  roots,  trunks,  and  down  trees  provided  by 
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1  dense  riparian  vegetation  helps  bind  soil  together,  making  it  more  resistant  to  erosion  and  slope 

2  failure  (Wu  and  Sidle  1995).  Dense  riparian  \egetation  also  provides  hydraulic  roughness  that 

3  dissipates  stream  energy  during  high  flows,  which  reduces  bank  erosion.  Vegetation  growing  out  of 

4  the  stream  bank  and  immediately  adjacent  to  a  stream  channel  is  important  in  maintaining  the 

5  present  bank  integrity'  (FEMAT  1993).  Additionally,  in  migrating  channels,  vegetation  within  the 

6  CMZ  is  important  in  minimizing  ftiture  bank  erosion  and  pro\'iding  complex  hydraulic  and  habitat 

7  conditions  over  longer  periods. 

8  Road-  and  har\  est-related  slides,  and  especially  those  that  occur  near  streams  or  on  steep  slopes 

9  abo\e  streams,  often  can  deli\er  substantial  sediment  to  streams  and  can  increase  in  size  fi-om 

1 0  smaller  features  to  larger  ones  delivering  sediment  over  many  years.  While  channel  alterations  from 

1 1  landslides  are  a  natural  part  of  hillslope  and  channel  processes  in  mountainous  areas,  the  frequency 

1 2  of  shallow  landslides  is  elevated  in  areas  of  forest  har\'est  and  especially  in  areas  of  increased  road 

13  densities  because  of  ground  disturbance  and  changes  to  runoff  (Swanston  and  Swanson  1976; 

1 4  Benda  and  Dunne  1 997).  Key  factors  related  to  forest  practices  that  may  affect  streambank  stability 

1 5  are  changes  in  the  amount  and  location  of  runoff,  increased  supply  of  fine  and  coarse  sediment, 

1 6  modification  of  bank  vegetation,  and  volume  and  supply  of  LWD.  Channel  conditions  may  change 

1 7  because  of  riparian  zone  harvest  and  channel  or  bank  erosion  from  modified  flow  and  sediment 

18  supply. 

1 9  To  conduct  timber  har\est  and  related  road  activities  near  streams,  DNRC  adheres  to  the  SMZ  Law 

20  and  Montana  Stream  Protection  Act.  These  acts  require  additional  measures  to  minimize  the  risk  of 

2 1  mass  mo\'ement  along  stream  banks  beyond  what  is  specified  by  the  Forest  Management  ARMs 

22  and  applicable  BMPs.  DNRC  incorporates  these  additional  measures  into  its  project  plans.  A 

23  DNRC  water  resource  specialist  topically  reviews  project  plans  and  may  identify  additional  site- 

24  specific  measures  to  reduce  the  potential  for  mass  movement  and  sediment  delivery. 

25  Erosion 

26  Erosion  is  the  displacement  and  mo\'ement  of  soil  particles  by  water,  wind,  ice,  and  gravity 

27  (DNRC  2004e).  DNRC  identifies  three  common  types  of  erosion.  Sheet  erosion  occurs  when  a 

28  shallow  uniform  layer  of  soils  is  removed  from  the  land  surface  by  runoff  water.  Rill  erosion  is  a 

29  process  in  which  multiple  small  shallow  channels  (up  to  a  few  inches  deep)  are  formed  by  runoff 

30  water,  while  gully  erosion  occurs  when  water  accumulates  in  narrow  channels  and  quickly  removes 

3 1  soil  from  these  channels  to  a  depth  of  one  foot  or  greater  (DNRC  2004e).  Sheetwash  erosion  is 

32  common  on  hillslopes  and  roads,  while  rill  and  gully  erosion  forms  where  surface  runoff  is 

33  concentrated  by  the  slope  shape  and  road  drainage.  Erosion  can  also  be  caused  by  road  drainage 

34  problems. 

35  Precipitation,  as  rain  or  snowmelt,  is  the  primary  factor  driving  erosion.  Raindrops  cause  rainsplash 

36  erosion  on  exposed  areas.  If  rainfall  intensity  and  duration  are  large  enough,  water  cannot  soak  into 

37  the  ground  fast  enough,  and  o\erland  flow  accumulates  and  starts  to  erode  exposed  surfaces.  With 

38  enough  rainfall.  o\'erland  flow  will  concentrate  and  form  rills  and  eventually  gullies  that  further 

39  concentrate  runoff  Snowmelt  on  disturbed  areas  (roads,  landings,  and  skid  trails)  accumulates  on 

40  those  compact,  unvegetated  surfaces  and  generates  runoff  that  can  also  cause  erosion. 
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1  Base  erosion  rates  are  highly  variable  and  primarily  influenced  by  the  amount  of  precipitation  and 

2  soil  texture  (Gray  and  Sotir  1996).  Vegetation  condition  and  slope  drainage  length  can  also 

3  influence  erosion,  varying  over  several  orders  of  magnitude  (Gray  and  Sotir  1996).  The  loose 

4  surface  duff  layer  and  small  local  depressions  protect  the  surface  from  erosion  and  temporarily  store 

5  precipitation,  thereby  delaying  or  preventing  surface  runoff.  Vegetation  and  the  related  surface  duff 

6  layer  are  among  the  main  factors  controlling  erosion.  Interception  of  rainfall  by  the  canopy  and 

7  ground  cover  protects  the  soil  surface  from  rainsplash,  reducing  and  often  eliminating  overland 

8  flow.  Therefore,  a  common  erosion  control  approach  is  to  minimize  the  area  of  vegetation  and  duff 

9  layer  disturbance  or  stabilize  the  disturbed  area  until  vegetation  can  re-establish. 

10  The  potential  erodibility  of  surface  soils  is  summarized  in  soil  surveys  using  the  K  factor,  which  is  a 

1 1  useful  index  for  comparing  erosion  potential  of  various  surface  soils.  The  K  factor  indicates  the 

12  susceptibility  of  a  surface  soil  to  sheet  and  rill  erosion.  It  is  an  experimentally  derived  measure  of 

13  soil  erodibility  under  standard  soil  conditions  based  primarily  on  the  percentage  of  silt,  sand,  and 

14  organic  matter  in  the  soil;  soil  structure;  and  permeability.  For  undisturbed  sites,  soil  erodibility 

15  factors  vary  by  about  an  order  of  magnitude.  The  K  factor  typically  varies  from  0.02  to  0.64,  with  a 

16  higher  number  indicating  more  susceptibility  for  surface  soil  erosion  and  a  low  K  factor  indicating  a 

1 7  soil  that  is  not  very  susceptible  to  erosion  in  an  undisturbed  condition.  Soils  with  low  susceptibility 

18  to  erosion  have  K  factors  up  to  about  0.2,  while  moderately  susceptible  soils  have  K  factors  between 

19  0.2  and  0.4.  The  most  erodible  soils  tend  to  have  K  factors  greater  than  0.4  (Michigan  State 

20  University  2002). 

2 1  Table  4.5-3  summarizes  K  factors  for  surface  soils  in  the  entire  planning  area,  on  trust  lands  in  the 

22  planning  area,  and  in  the  HCP  project  area.  Overall,  the  HCP  project  area  has  proportionately  more 

23  land  area  with  lower  erosion  susceptibility  (a  K  factor  of  0.20  or  lower).  Within  the  planning  area, 

24  about  63  percent  of  the  lands  have  surface  soils  with  a  low  K  factor,  while  surface  soils  on  about 

25  34  percent  of  trust  lands  within  the  planning  area  have  a  low  K  factor.  About  79  percent  of  HCP 

26  project  area  lands  have  a  lower  K  factor.  Very  few  lands  in  the  HCP  project  area  (1 .2  percent)  have 

27  surface  soils  that  are  highly  susceptibility  to  erosion  (Table  4.5-3). 

28  Road  Surface  Erosion 

29  Research  over  the  past  60  years  clearly  demonsfrates  that  forest  roads  are  a  major  source  of 

30  sediment  and  soil  erosion  in  forested  watersheds  (Grace  and  Clinton  2006).  Surface  runoff  and  the 

3 1  erosion  it  causes  can  deliver  fine  sediment,  sand,  and  sometimes  coarse  sediment  to  surface  waters, 

32  thereby  degrading  water  quality,  channel  conditions,  and  aquatic  habitat.  Of  the  suite  of  DNRC 

33  management  practices,  erosion  generated  from  road-stream  crossings  and  surface  erosion  from 

34  valley  bottom  roads  have  been  found  to  be  the  greatest  contributors  to  sediment  in  surface  waters 

35  (DNRC  2006d). 

36  Surface  erosion  from  roads  tends  to  be  a  chronic  source  of  fine  sediment  to  the  drainage  network 

37  that  can  adversely  impact  the  physical  habitat  of  the  aquatic  system  and  degrade  water  quality  for 

38  other  water  uses.  Road-related  surface  erosion  is  affected  by  the  road  use  level,  road  surface 

39  material,  maintenance  level,  the  intensity  and  amount  of  precipitation,  weather  conditions  during 

40  hauling,  and  other  factors  (Megahan  and  Kidd  1972;  Reid  and  Dunne  1984;  Montgomery  1994; 

41  Burroughs  1990).  Forest  roads  are  known  to  be  significant  areas  of  sediment  erosion  (Megahan  and 

42  Kidd  1972;  Cederholm  and  Reid  1987;  Chamberlin  et  al.  1991;  Harr  and  Nichols  1993;  Best  et  al. 

43  1995;  Nolan  and  Janda  1995;  Bolda  and  Meyers  1997;  Reid  and  Dunne  1984).  Road  surface 
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1  erosion  can  dramatically  increase  with  greater  traffic  levels,  especially  during  wet  periods 

2  (Reidl981). 


3 
4 
5 


TABLE  4.5-3. 


EROSION  SUSCEPTIBILITY  (K  FACTOR)  OF  SURFACE  SOILS  IN  THE 
PLANNING  AREA,  TRUST  LANDS  WITHIN  THE  PLANNING  AREA, 
AND  THE  HCP  PROJECT  AREA  BY  LAND  OFFICE 


CLO 


NWLO 


SWLO 


Erosion 

Susceptibility 

(K  Factor) 


Acres 


Total 


Acres 


%of 
Total 


Acres 


%of 
Total 


Total 
Acres 


%of 
Total 


Planning  Area  (All  Ownerships) 


<  0.02  -  0.2 
0.2-0.4 
0.4  -  0.64 
No  Value 


11,697,477 

8,688,090 

1,036,153 

68,589 


54.4  6,596,056  77.1  5,030,042  69.9  23,323,576  62.6 

40.4  1,602,115  18.7  2,040,553  28.4  12,330,757  33.1 

4.8  302,306  3.5              91,959  1.3  1,430,418  3.8 

0.3  53,320  0.6               33,660  0.5  155,569  0.4 


Total                          21,490,308  100 

Trust  Lands  in  the  Planning  Area 

<  0.02 -0.2                 251,440  20.0 

0.2-0.4                       533,699  42.4 

0.4-0.64                    474,173  37.6 

No  Value                           131  0.0 


8,553,799  100 

225,665  71.5 

77,335  24.5 

11,557  3.7 

1,276  0.4 


7,196,213 

139,318 

69,860 

23,876 

418 


100 

59.7 

29.9 

10.2 

0.2 


37,240,320 

616,422 

680,895 

509,605 

1,825 


100 

34.1 

37.6 

28.2 

0.1 


Total 

HCP  Project  Area 

<  0.02 -0.2 
0.2-0.4 
0.4  -  0.64 
No  Value 


1,259,442 

95,768 

16,130 

1,147 

131 


100 

84.6 

14.3 

1.0 

0.1 


315,832  100 

217,983  79.7 

51,669  18.9 

2,630  1.0 

1,162  04 


233,472 

120,083 

38,763 

2,660 

418 


100 

74.2 

23.9 

1.6 

0.3 


1,808,746 

433,833 

106,562 

6,437 

1,711 


100 

79,1 

19.4 

1.2 

0.3 


Total 


113,176 


100 


273,443        100 


161,925  100 


548,545  100 


6 

7 
8 

9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


Note:     K  factor  generally  ranges  from  0.02  to  0.64. 

condition 
Source:  DNRC  {2008a). 


A  low  value  indicates  surface  soils  not  very  susceptible  to  erosion  in  an  undisturbed 


Roads  commonly  intercept  shallow  stormflow  groundwater  at  low-permeability  rock  or  soil  units 
and  at  small  swales  or  drainages  that  often  only  flow  during  wet  periods  (LaMarche  and 
Lettenmaier  200 1 ;  Bowling  and  Lettenmaier  200 1 ).  Road  cuts  and  the  need  to  drain  the  road  bed 
concentrates  this  water,  and  it  is  often  directed  in  ditches  to  minimize  cross  drains.  The  increased 
flow  during  storms  causes  more  rilling  and  gullies  in  the  ditches  or  on  the  slopes  across  which  the 
water  is  discharged.  Additional  cross  drains,  water  bars,  and  grade  dips  help  keep  the  water 
dispersed  and  reduce  potential  for  erosion  and  delivery  of  sediment  to  surface  waters. 

Erosion  occurs  from  four  main  processes:  fi'eeze-thaw  cycles,  rainsplash,  sheetwash,  and  channel 
flow.  Rainsplash  and  sheeUv'ash  erode  the  exposed  road  surfaces,  and  ruts  and  ditches  concentrate  it 
into  channel  flow.  During  rainstorms  and  snowmelt  periods,  the  compact,  unvegetated  road  surface 
generates  runoff  that  erodes  the  sand,  silt,  and  clay  from  the  road  surface.  If  the  road  runoff  crosses 
steep,  loose,  unvegetated  fill,  additional  erosion  occurs  forming  rills  in  the  fill  material  and  farther 
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1  down  slope.  Roadside  ditches  or  ruts  on  long  steep  slopes  are  common  sources  of  erosion  because 

2  the  drainage  area  can  be  substantial  and  the  runoff  is  often  concentrated  on  steep  grades  with 

3  resultant  high-erosion  energy.  Consequently,  one  of  the  most  common  erosion  control  methods 

4  controls  drainage  by  dispersing  runoff  to  avoid  concentrated  flow. 

5  The  potential  for  soil  erosion  from  road  areas  is  greatest  immediately  after  construction  and  lessens 

6  with  time  (Grace  2000).  Work  conducted  by  Megahan  and  Kidd  (1 972)  indicates  that,  for  cutslope 

7  erosion,  the  first  winter's  erosion  rate  is  about  five  times  the  rate  during  the  following  years.  After 

8  construction  or  repairs  and  maintenance,  vegetation  starts  to  stabilize  cutslopes,  but  the  weakest, 

9  most  vuberable  portions  often  have  already  failed  during  the  first  wet  season.  DNRC  has  observed 

10  more  frequent  small-scale  and  problematic  failures  from  fiUslopes.  While  re-vegetation  after 

1 1  construction  or  repair  and  maintenance  can  also  reduce  the  risk  of  fillslope  erosion,  other  factors  can 

12  increase  the  risk  of  failure.  These  factors  include  the  use  of  vegetative  debris  in  the  fill  portion  of 

13  the  road  prism,  disturbance  or  removal  of  trees  and  shrubs  at  the  toe  of  the  fillslope,  and 

14  concentrated  surface  runoff  from  the  road. 

1 5  Road  crossings  of  streams  encroach  into  the  channel  and  floodway  and  CMZ,  thereby  modifying  the 

16  passage  of  water,  especially  floods  and  low  flows,  sediment  passage,  and  channel  migration 

1 7  processes.  Road  stream  crossings  typically  include  fill  placed  across  the  stream  floodway,  CMZ, 

1 8  and  most  of  the  active  channel,  with  a  culvert  or  bridge  centered  on  the  original  channel.  Culverts 

19  and  bridges  are  sized  to  pass  typical  estimated  flows,  but  do  not  allow  for  passage  of  large  floods  or 

20  sediment  and  woody  debris  that  move  during  floods.  Overtopping  of  a  culvert  occurs  when  flows 

21  are  greater  than  culvert  capacity  or  when  plugging  occurs.  A  reduced  floodway  makes  a  road 

22  crossing  vulnerable  to  failure  during  floods,  leading  to  failure  and  washing  out  of  part  or  all  of  the 

23  road  fill.  Road  stream  crossings  also  introduce  additional  sediment  to  streams  from  the  road  surface 

24  of  the  approaches  and  fill.  These  sediments  are  easily  delivered  to  streams  because  of  the  proximity 

25  and  lack  of  room  for  a  buffer  or  sediment  trap. 

26  The  most  substantial  erosion  and  sediment  delivery  problems  with  road  crossings  are  chronic 

27  sediment  delivery  from  poor  culvert  armoring  and  rill  erosion  of  fill  material  and,  less  frequently, 

28  failure  of  the  crossing  structure  (DNRC  2006c).  When  road  crossing  failures  occur,  they  are  likely 

29  to  deliver  fine-  and  coarse-grained  sediment  directly  to  channels  until  repaired.  Road  crossings 

30  often  fail  when  the  flood  volume  is  far  greater  than  the  culvert  can  pass  during  larger  storms  or 

3 1  when  bedload  sediment  and  woody  debris  are  transported  from  the  streambed  and  block  the  culvert. 

32  The  historical  use  of  undersized  culverts  (those  with  inadequate  capacity  due  to  size,  damage,  or 

33  plugging)  or  the  partial  or  total  plugging  of  a  culvert  causes  the  road  fill  to  function  like  a  dam.  The 

34  subsequent  seepage  of  water  through  the  road  fill  or  excessive  erosion  of  the  fill  by  water  flowing 

35  over  the  top  of  the  road  substanfially  increases  the  failure  potenfial.  Consequently,  crossings  with 

36  large  volumes  of  fill  and  steep  upstream  channel  segments  have  a  greater  potential  for  failure. 

37  Areas  with  an  increased  frequency  of  large  storms  or  increased  stream  flows  resulting  from  large 

38  road  surface  areas  or  extensive  harvest  densities  are  also  more  likely  to  have  stream  crossing 

39  failures. 

40  The  current  approach  DNRC  uses  to  minimize  the  amount  of  potential  sediment  delivery  from  new 

41  road  construction,  reconstruction,  maintenance,  abandonment,  reclamafion,  and  use  is  based  on  the 

42  SMZ  Law  (MCA  77-5-301  through  307),  the  road  management  ARM  (ARM  36.1 1.421),  and 

43  applicable  Montana  Forestry  BMPs.  DNRC  builds  roads  to  the  minimum  standard  necessary  to 
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1  best  meet  current  and  future  management  needs  and  objectives  and  to  minimize  necessary 

2  maintenance.  Relocation  of  an  existing  road  is  considered  when  reconstruction,  maintenance, 

3  and  or  use  of  that  existing  road  would  produce  greater  undesirable  impacts  than  relocation.  DNRC 

4  avoids  use  of  existing  roads  in  SMZs  when  potential  water  quality  impacts  cannot  be  adequately 

5  mitigated.  DNRC  also  considers  closing  or  abandoning  roads  that  are  non-essential  to  near-term 

6  future  management  plans,  or  where  unrestricted  access  would  cause  excessive  resource  damage. 

7  DNRC  also  maintams  drainage  structures  and  other  resource  protection  measures  on  both  restricted 

8  and  open  roads. 

9  WTiere  possible  and  feasible,  DNRC  plans  road  systems  cooperatively  with  adjacent  landowners  and 

1 0  considers  yarding  systems  that  minimize  road  needs.  DNRC  also  attempts  to  minimize  the  number 

1 1  of  stream  crossings  necessary  for  project  objectives.  DNRC  road  use  agreements,  including  rights- 

1 2  of- way,  incorporate  road  maintenance  requirements  proportional  to  road  use.  These  requirements 

1 3  are  enforced  during  the  administration  of  those  agreements.  For  cost-share  and  reciprocal  access 

14  roads,  DNRC  works  with  its  cooperators  to  address  road  maintenance  and  any  erosion  problems. 

1 5  Comprehensive  road  management  planning,  including  determining  which  roads  to  build,  improve, 

16  maintain,  close,  abandon,  or  obliterate,  is  usually  completed  during  project-level  analysis.  When 

1 7  planning  the  location,  design,  construction,  and  maintenance  of  all  roads,  DNRC  complies  with 

1 8  BMPs  necessary  to  avoid  unacceptable  adverse  impacts.  A  DNRC  water  resource  specialist  and/or 

1 9  soil  scientist  reviews  most  DNRC  timber  sales  and  timber  permits  involving  substantial  levels  of 

20  new  road  construction  or  reconstruction.  General  and  site-specific  BMP  designs  and  other 

2 1  mitigation  measures  recommended  by  specialists  are  incorporated  into  timber  sale  EAs  and 

22  contracts.  DNRC  timber  sale  contracts  include  detailed  information,  standards,  and  specifications 

23  for  implementing  site-specific  BMPs,  mitigations,  and  other  resource  protection  measures.  The 

24  timber  sale  contracts  also  contain  road  construction,  road  improvement,  and  road  maintenance 

25  specifications,  specification  drawings,  and  detailed  road  logs. 

26  DNRC  typically  implements  actions  aimed  at  reducing  or  eliminating  identified  or  potential  sources 

27  of  sediment  fi^om  existing  roads  at  the  project  level  and  as  fianding  is  available.  These  actions 

28  usually  consist  of  various  road  improvements,  road  maintenance  activities,  and  road  upgrades  that 

29  have  been  identified  within  the  project  area.  These  actions  are  generally  intended  to  bring  the 

30  existing  roads  up  to  a  standard  that  complies  with  BMPs.  In  some  cases,  a  particular  road  or 

3 1  segment  of  road  cannot  be  brought  up  to  acceptable  standards  due  to  location,  road  conditions,  or 

32  other  factors.  In  those  cases,  the  road  or  portion  of  the  road  may  be  relocated,  abandoned,  or 

33  obliterated.  DNRC  generally  determines  which  roads  to  close,  abandon,  or  reclaim  during  project- 

34  level  analysis.  Abandoned  and  reclaimed  roads  are  left  in  a  condifion  providing  adequate  drainage 

35  and  stabilizadon  without  requiring  periodic  maintenance. 

36  DNRC  administers  all  road  construcfion  and  road  improvement  projects  to  ensure  that  activities  are 

37  conducted  as  specified  in  contracts  and  that  resource  protecfion  requirements  are  being  met. 

38  Adjustments  are  made  in  cases  where  operations  fail  to  meet  requirements,  unforeseen 

39  circumstances  are  encountered,  or  when  operating  conditions  may  require  design  modifications. 

40  Projects  are  typically  monitored  through  weekly  inspecfions.  Results  of  contract  inspections  are 

41  documented  through  the  completion  of  written  contract  inspection  reports.  Every  5  years,  DNRC 

42  compiles  the  results  of  all  contract  inspection  reports  and  includes  a  summary  of  the  information  in 

43  a  monitoring  report  completed  for  the  Land  Board. 
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1  Research  on  the  effectiveness  of  BMPs  for  reducing  surface  runoff  and  erosion  shows  they  can 

2  reduce  sediment  yield  and  dehvery  to  surface  waters  when  properly  applied  and  maintained  (Grace 

3  and  Clinton  2007).  Appropriate  BMPs  can  reduce  sediment  yield  from  roads  by  40  to  85  percent 

4  (Burroughs  1990;  Burroughs  and  King  1989;  Burroughs  and  King  1985;  Grace  et  al.  1998;  Grace 

5  2002;  Grace  et  al.  1999;  Madej  2001).  Common  measures  include  adding  cross  drains  or  drainage 

6  dips;  re- vegetating  ditch  slopes,  fillslopes,  and  cutslopes;  adding  rock  check  dams  to  the  ditch  or 

7  road  surface;  placing  slash  or  berms  along  the  road  edge;  diverting  drainage  to  areas  with  wide 

8  streamside  buffers;  and  limiting  road  traffic  to  dry  or  frozen  periods. 

9  Road  inspections  and  other  road  inventory  activities  are  the  primary  mechanism  used  to  identify 

1 0  existing  and  potential  sources  of  road  erosion  and  sediment  delivery  to  streams.  DNRC  employs 

1 1  several  different  approaches  to  conduct  these  road  assessments  on  forested  trust  lands.  Within  the 

12  Stillwater  Block  and  Swan  River  State  Forest,  DNRC  currently  identifies  and  prioritizes  road 

1 3  maintenance  needs  and  ineffective  road  closures  on  a  5-year  cycle,  as  required  by  ARM  36. 1 1 .42 1 . 

14  Road  on  scattered  parcels  are  assessed  on  a  less  regular  frequency  during  timber  sale  planning  and 

1 5  watershed  inventories.  DNRC  is  currently  in  the  process  of  examining  its  program  to  determine 

16  whether  the  ARM  requirement  to  assess  all  roads  every  5  years  can  be  met,  especially  on  scattered 

1 7  parcels.  Under  the  watershed  monitoring  program  (ARM  36. 1 1 .424),  DNRC  has  been  conducting  a 

18  systematic  inventory  of  watershed  conditions  of  forested  trust  lands  since  1998.  Coordinated  by  the 

19  FMB,  these  inventories  are  conducted  statewide  and  include  comprehensive  evaluations  of  existing 

20  road  systems,  stream  crossing  structures,  and  other  potential  sources  of  erosion  and  subsequent 

2 1  sediment  delivery  to  streams.  This  information  is  used  to  characterize  existing  road  conditions, 

22  determine  maintenance  needs,  and  prioritize  necessary  improvements.  Watershed  assessment  and 

23  analysis  completed  for  timber  sale  projects  typically  include  a  similar  level  of  comprehensive  road 

24  evaluation,  specifically  for  existing  road  conditions  and  maintenance  needs  within  the  project 

25  planning  area.  Other  road  improvement  needs  are  identified  through  casual  observations  or  reports 

26  made  by  DNRC  field  staff  during  the  normal  course  of  carrying  out  their  administrative  duties. 

27  Between  1998  and  2001,  DNRC  inventoried  about  405  miles  of  road  in  selected  watersheds 

28  managed  by  DNRC  (DNRC  2006d)  (Figure  4.5- 1 ).  These  watershed  inventories  addressed  all  road 

29  networks  in  the  predefined  project  area  and  current  conditions  of  all  crossing  sites  (both  wet  and 

30  dry).  The  inventory  identified  high-risk  road  sediment  delivery  and  drainage  problems,  along  with 

3 1  general  maintenance  needs  for  various  road  features.  The  405  miles  of  road  represent  the  data  used 

32  in  the  inventory  analysis  and  is  different  than  the  763  miles  of  road  reported  by  DNRC  to  have  been 

33  included  in  watershed  inventories  to  date  (DNRC  2005b).  This  difference  is  due  to  the  lack  of 

34  summary  data  available  for  some  internal  inventories.  The  1998  through  2001  inventory  accounts 

35  for  1 5  percent  of  the  roads  within  the  HCP  project  area,  and  provides  a  statistically  significant 

36  sample  of  road  problems  that  are  commonly  seen  on  forested  trust  lands  (DNRC  2006d). 

37  For  the  1998  through  2001  inventory,  the  average  road  width  was  13.8  feet,  road  grades  ranged 

38  from  1  to  15  percent,  and  the  average  problem  road  segment  lengths  found  was  629  feet  (DNRC 

39  2006d).  Problems  with  a  high  risk  of  sediment  delivery  identified  in  the  inventory  were  used  to 

40  compile  a  table  of  high-risk  road  problems  associated  with  the  365  road  features  evaluated 

41  (Table  4.5-4).  Each  high-risk  problem  identified  by  the  inventory  was  associated  with  one  of 

42  13  feature  categories.  These  feature  categories  were  used  to  identify  road  features  that  were  either 
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FIGURE  4.5-1.     WATERSHEDS  INCLUDED  IN  DNRC'S  1998  THROUGH  2001  INVENTORY 


4  solely  responsible  for  direct  delivery  of  sediment,  or  posed  a  high  risk  of  delivery  in  the  future. 

5  Examples  of  the  feature  categories  included  are  stream  crossing  culverts,  drain  dips,  and  relief 

6  corrugated  metal  pipes  (CMPs).  A  relief  CMP  is  a  crossdrain  structure  for  an  inboard  ditch  on  a 

7  road  segment. 

8  The  results  of  the  inventory  are  contained  in  Table  4.5-4.  Road  features  associated  with  stream 

9  crossings  were  found  to  be  a  major  source  of  erosion  and  direct  delivery  of  sediment  to  surface 

10  waters  in  the  area  inventoried,  representing  196  of  the  365  (54  percent)  problems  identified 

1 1  (DNRC  2006c.  d).  Of  the  196  stream  crossing  features  identified  as  high-risk  problems,  168 

1 2  (46  percent  of  all  features  inventoried)  were  associated  with  stream  CMPs.  For  these  features,  the 

1 3  most  common  problems  were  capacity/plugged  (28  percent  of  stream  CMPs).  alignment/'grade 

14  (24  percent),  and  energy  control/armoring  (20  percent).  Forty-six  percent  of  all  features  were 

1 5  associated  with  inadequate  road  surface  drainage.  The  most  common  road  surface  drainage  features 

16  identified  as  high-risk  problems  were  relief  CMPs  (20  percent)  and  drain  dips  (15  percent).  More 

1 7  than  half  of  the  relief  CMPs  (57  percent)  had  capacity  plugged  issues,  while  85  percent  of  the  drain 

1 8  dips  had  surface  drainage  problems.  Only  one  high-risk  problem  was  associated  with  mass  wasting, 

1 9  which  was  due  to  issues  of  energy  control,  road  fill  eroding,  and/or  armoring. 
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1  Erosion  from  Timber  Harvest 

2  Hanest  area  soil  disturbance  includes  detachment,  compaction,  and  erosion,  mostly  related  to  skid 

3  trails  and  landings.  Effects  of  har\est  on  soil  compaction  and  displacement  were  also  discussed 

4  abo\e  under  Soil  Productixity.  Tractor  logging  skid  trails  and  landings  disturb  and  compact  surface 

5  soils  and  can  concentrate  runoff  in  ruts.  Cable  logging  using  partial  suspension  methods  form  ruts 

6  along  drag  lines  and  can  concentrate  surface  runoff  depending  on  the  degree  of  log  suspension. 

7  Clearcuts  create  the  greatest  area  of  soil  disturbance  (Hermann  1978),  but  ground  disturbance  from 

8  felling,  yarding,  and  skid  trails  in  partial  cuts  also  causes  ground  disturbance  and  compaction. 

9  Levels  of  soil  disturbance  in  clearcut  and  partial  cut  areas  can  be  comparable  in  some  areas  because 

1 0  of  the  need  for  equivalent  access  through  a  harvest  unit  (Cromack  et  al.  1978).  Most  of  the  areas 

1 1  harvested  by  DNRC  are  well  buffered  from  surface  waters  (i.e.,  in  riparian  areas);  consequently, 

1 2  local  surface  erosion  is  buffered  and  typically  does  not  reach  streams  or  other  waterbodies. 

1 3  To  minimize  erosion  from  harvest,  as  well  as  slash  treatment  and  site  preparation,  DNRC 

1 4  implements  applicable  BMPs  in  project  designs.  These  designs  use  economically  feasible  logging 

1 5  systems  and  slash  treatment  and  site  preparation  methods  that  best  fit  site  characteristics  and  season 

16  of  har\'est,  while  also  minimizing  soil  disturbance.  A  DNRC  water  resource  specialist  typically 

1 7  reviews  project  plans  and  may  identify  site-specific  measures  to  further  reduce  the  risk  of  erosion. 

18  Of  the  74  harvest  sites  monitored  by  DNRC  from  1988  through  2004,  observed  surface  erosion  only 

1 9  occurred  on  skid  trails  at  four  (5  percent)  of  the  sites.  Soil  impacts  on  these  sites  ranged  from  0  to 

20  3  percent  of  harvest  area,  but  there  was  no  delivery  of  sediment  to  surface  waters.  Observed  erosion 

2 1  on  fire  salvage  sales  ranged  from  low  to  high  and  occurred  on  both  logged  and  unlogged  monitoring 

22  sites  (DNRC  2004e).  Watershed  monitoring  by  DNRC  indicates  the  delivery  of  sediment  from 

23  harvest  area  erosion  to  surface  waters  is  limited,  particularly  compared  to  the  delivery  of  sediment 

24  from  roads  (DNRC  2006d). 

25  Post-harvest  site  preparation  may  include  scarification  to  expose  mineral  soil  for  seedling 

26  establishment  and  to  reduce  plant  competition.  Scarification  promotes  natural  conifer  regeneration 

27  from  seeds  of  nearby  trees,  and  many  of  the  harvest  sites  monitored  by  DNRC  had  a  silvicultural 

28  goal  for  scarification  on  30  to  40  percent  of  harvest  area.  DNRC  defines  scarification  as  the 

29  mechanical  removal  of  compedng  vegetation  and  debris  and  considers  it  slight  disturbance  of  the 

30  soil  surface.  Slight  disturbance  ranged  from  0  to  60  percent  of  harvest  area  on  the  74  monitored 

3 1  sites,  with  only  16  sites  having  more  than  30  percent  of  the  area  slightly  disturbed  (DNRC  2004e). 

32  Slight  disturbance  is  not  considered  a  detrimental  soil  impact. 

33  Streambank  Erosion 

34  Forest  practices  affect  levels  of  surface  erosion  primarily  by  changing  sediment  yield  and  delivery 

35  to  surface  waters.  However,  not  all  material  that  erodes  from  roads  or  slopes  is  transported  to 

36  surface  waters.  Streamside  buffers  allow  road  or  hillslope  surface  runoff  to  infiltrate,  and  the  eroded 

37  and  transported  sediment  to  deposit  in  the  buffer,  before  it  reaches  surface  waters.  Buffer  width, 

38  slope,  soil  conditions,  and  vegetation  density  are  primary  factors  controlling  how  much  eroded 

39  sediment  can  be  removed  from  the  runoff  volume  and  prevented  from  entering  a  stream.  Dense 

40  vegetadon  and  loose  non-disturbed  soils  are  required  to  effectively  remove  eroded  sediment  during 

41  storm  runoff  periods. 
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1  Buffers  are  substantially  more  effective  at  removing  coarse-grained  material  (gravel  and  coarse 

2  sand)  than  finer-grained  material  (fine  sand,  silt,  and  clay)  (Rashin  et  al.  1999).  Runoff  fi-om  road 

3  surfaces  includes  a  high  percentage  of  fines,  so  they  often  are  the  biggest  contributor  of  sediment  to 

4  streams  (Grace  2004).  Roads  and  drainage  ditches  are  important  components  affecting  erosion 

5  because  they  are  typically  bare,  erodible  dirt  after  construction  or  cleaning.  The  road  surface, 

6  cutslopes  and  fillslopes,  and  ditches  can  all  increase  and  concentrate  surface  runoff,  which  can  erode 

7  and  transport  sediment  directly  to  surface  waters.  If  there  is  a  wide  buffer  between  surface  waters 

8  and  the  road  or  the  road  cross  drains,  most  or  all  of  the  eroded  sediment  typically  deposits  within  the 

9  buffer  area,  minimizing  sediment  delivery  to  the  stream. 

1 0  The  primary  harvest  area  erosion  risks  occur  fi-om  harvest  activities  within  SMZs  and  RMZs  that 

1 1  can  degrade  the  effectiveness  of  the  buffer  zone  to  remove  sediments.  However,  the  overall  risk 

12  appears  to  be  relafively  small.  The  exisfing  SMZ  Law,  Forest  Management  ARMs,  Montana 

13  Forestry  BMPs,  and  DNRC  forest  management  policies  are  generally  effective  at  minimizing  the 

14  soil  disturbance  activities  (DNRC  2005b).  In  addition,  existing  harvest  methods  and  procedures 

15  minimize  soil  disturbance,  and  exisfing  riparian  buffers  provide  adequate  filtration  of  sediments. 

16  Streamside  buffers  can  substantially  reduce  coarse  and  fine  sediment  that  is  transported  over  land 

17  (Rashin  et  al.  1999).  The  filtering  capacity  of  buffers  is  affected  by  timber  harvest  acdvities  within 

18  the  buffer  area.  Soil  and  vegetafion  disturbance  generally  increase  the  sediment  delivery  potential, 

1 9  and  the  addition  of  obstructions  on  the  forest  floor  fi^om  tree  limbs  and  limb-fi-ee  trunks  associated 

20  with  partial  logging,  can  somewhat  offset  the  diminished  filtration  (Burroughs  and  King  1 989). 

21  These  factors  influence  the  ability  of  buffers  to  trap  sediment  by  controlling  the  infiltration  rate, 

22  flow  path  length,  and  velocity  of  overland  flow. 

23  Studies  in  various  regions  show  that  one  size  of  buffer  does  not  fit  all  situations  (Rashin  et  al.  1999). 

24  Johnson  and  Ryba  ( 1 992)  prepared  a  summary  of  recommended  buffer  widths  based  on  an  extensive 

25  literature  review.  For  sediment  control,  these  buffers  ranged  fi^om  10  to  300  feet,  depending  on  site 

26  conditions.  In  a  study  of  exposed  soils  and  sediment  delivery  fi-om  various  harvest  methods,  Rashin 

27  et  al.  ( 1 999)  found  that  in  areas  with  no  stream  buffers,  BMPs  were  not  effective  in  preventing 

28  sediment  fi-om  reaching  streams.  They  determined  that  buffers  at  least  30  feet  wide  were  needed  for 

29  effective  filtering  of  sediment  under  the  limited  rainfall  conditions  of  the  study. 

30  The  potential  for  reducing  in-stream  effects  of  road-related  mass  movement  and  surface  erosion 

3 1  with  buffers  is  most  critical  where  roads  are  close  to  surface  waters.  Some  legacy  roads  (those 

32  historical  roads  constructed  prior  to  BMP  development  and  implementation)  were  built  right  along 

33  creeks  to  avoid  steep  valley  wall  slopes  and  where  roads  approach  and  cross  streams.  Table  4.5-5 

34  summarizes  miles  of  road  within  100  feet  and  300  feet  of  streams  on  all  ownerships  in  the  planning 

35  area,  trust  lands  within  the  planning  area,  and  HCP  project  area  lands.  For  roads  within  100  feet  of 

36  streams  in  the  planning  area,  only  about  6  percent  are  on  trust  lands,  while  only  5  percent  of 

37  planning  area  roads  within  300  feet  of  streams  are  on  trust  lands.  However,  more  than  half  the 

38  roads  within  100  feet  and  300  feet  of  streams  on  trust  lands  within  the  planning  area  are  also 

39  included  in  the  HCP  project  area  (Table  4.5-5).  Given  the  large  proportion  of  high-risk  problem 

40  sites  identified  fi-om  DNRC's  watershed  inventory  due  to  road  surface  drainage  (46  percent  of 

41  documented  sites.  Table  4.5-4),  management  of  near-stream  roads  and  their  vegetated  buffer  zones 

42  is  important  to  address  delivery  of  sediment  to  streams  and  subsequent  effects  on  water  quality  and 

43  aquatic  habitat  conditions. 
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TABLE  4.5-5. 


MILES  OF  ROAD  WITHIN  100  FEET  AND  300  FEET  OF  STREAMS  IN 
THE  PLANNING  AREA,  ON  TRUST  LANDS  WITHIN  THE  PLANNING 
AREA,  AND  IN  THE  HCP  PROJECT  AREA  BY  LAND  OFFICE 


CLO 


NWLO 


SWLO 


Forest  Road 
Streamside  Buffers 


Road 
Miles 


Total 


Road 
Miles 


%of 
Total 


Road 
Miles 


%of 
Total 


Total 
Road 
Miles 


Planning  Area  (All  Ownerships) 

Road  Miles  within  100  2,187 

Feet  of  Streams 

Road  Miles  between  100         8,272 
and  300  Feet  of  Streams 

Total  Road  Miles  within  10,459 

300  Feet  of  Streams 


31.4  1,927  27  7  2,844  40  9  6,958 

35.7  6,604  28.5  8,288  35.8  23,164 

34.7  8,532  28.3  11,132  37.0  30,122 


Trust  Lands  in  the  Planning 

Area 

Road  Miles  within  100 
Feet  of  Streams 

138 

35.0 

121 

30.7 

136 

343 

395 

Road  Miles  between  100 
and  300  Feet  of  Streams 

487 

387 

414 

32.9 

359 

28.5 

1,260 

Total  Road  Miles  within 
300  feet  of  streams 

626 

37.8 

535 

32.3 

495 

29.9 

1,656 

HCP  Project  Area 

Road  Miles  within  100 
Feet  of  Streams 

24 

102 

103 

43.5 

110 

46.3 

238 

Road  Miles  between  100 
and  300  Feet  of  Streams 

73 

10,3 

358 

50.3 

280 

39.4 

712 

Total  Road  Miles  within 
300  Feet  of  Streams 

98 

10.3 

462 

48.6 

390 

41.1 

950 

4 
5 
6 

Note:     Numbers  are  summarized  by 

EIS  aquatic  analysis  unit. 
Source:  DNRC  (2008a). 

land  office; 

consequently,  they  do  not  match  those  presented 

in  Table  4.8-7 

',  which  are  based  on 

7 

Monitoring  Implementation  and  Effectiveness  of  BMPs 

Montana  Forestry  BMPs  contain  a  broad  range  of  specific  practices  addressing  road  planning  and 
location,  road  drainage,  road  construction,  road  maintenance,  stream  crossing  design,  stream 
crossing  installation,  and  harxest  design.  The  proper  application  of  appropriate  BMPs  has  been 
repeatedly  demonstrated  to  minimize  sediment  transport  and  delivery  from  roads  (Burroughs  and 
King  1989;  Cook  and  King  1983;  DNRC  2004c;  Rothwell  1983;  Seyedbagheri  1996).  Montana 
Forestry  BMPs  are  designed  to  ensure  that  forestry  activities  meet  state  water  quality  standards.  In 
fact,  under  the  Stale  of  Montana:  Nonpoint  Source  Management  Plan  (MDHES  1 99 1 ;  MDEQ 
2006),  Montana  Forestry  BMPs  are  recognized  as  the  primary  mechanism  to  enable  achievement  of 
water  quality  standards. 

All  road  construction,  reconstruction,  maintenance,  use,  abandonment,  and  reclamation  associated 
with  DNRC  forest  management  activities  are  designed  to  implement  appropriate  and  applicable 
BMPs  (ARMS  36.1 1.421(3)  and  36. 11. 422(2)).  DNRC  complies  with  BMPs  as  necessary  to  avoid 
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1  unacceptable  adverse  impacts.  BMPs  appropriate  for  a  given  project  or  situation  are  generally 

2  determined  during  project  development  and  environmental  analysis. 

3  DNRC  has  participated  in  monitoring  the  implementation  and  effectiveness  of  Montana  Forestry 

4  BMPs  since  1988.  DNRC  participates  in  statewide  forestry  BMP  audits  conducted  by 

5  interdisciplinary  teams  with  representatives  from  federal  and  state  agencies,  private  landowners,  and 

6  conservation  groups.  The  statewide  BMP  audits  use  on-site  inspections  and  evaluations  to  assess 

7  both  BMP  implementation  and  effectiveness  at  preventing  erosion  and/or  sediment  delivery  to 

8  streams  or  ephemeral  drainage  features.  These  audits  are  conducted  every  2  years  under  the 

9  direction  of  the  Montana  Environmental  Quality  Council  (MEQC),  and  results  are  presented  in  a 

10  written  report  to  the  MEQC  and  Montana  Legislature. 

1 1  DNRC  also  conducts  internal  BMP  audits  on  ongoing  and  recently  completed  DNRC  timber  sales. 

12  Water  resource  specialists  from  both  the  FMB  and  DNRC  area  land  offices  conduct  these  audits. 

1 3  The  DNRC  internal  BMP  audits  use  the  same  methods  and  rating  systems  used  for  the  statewide 

14  BMP  audits.  Additionally,  DNRC  conducts  other  site-specific  monitoring  projects  designed  to 

15  quantitatively  determine  the  effectiveness  of  BMPs  and  other  mitigation  measures  in  reducing 

1 6  erosion  and  non-point  source  pollution. 

1 7  Overall,  DNRC's  use  of  BMPs  and  mitigation  measures  to  minimize  detrimental  soil  impacts  from 

1 8  compaction,  displacement,  and  erosion  on  harvest  areas  has  been  effective.  Since  the  inception  of 

19  the  statewide  BMP  audits  in  1990,  DNRC  has  consistently  ranked  among  the  highest  of  all 

20  ownership  groups  in  both  BMP  application  and  effectiveness  (DNRC  2000b,  2002,  2004c,  2005b, 

2 1  2006e).  These  local  results  and  other  BMP  effectiveness  studies  indicate  the  risk  of  water  quality 

22  impacts  from  forest  roads  can  be  reduced  with  proper  use  of  BMPs  (NACASI  1979,  1994a,  b;  Cook 

23  and  King  1983;  Burroughs  and  King  1989;  Rashin  et  al.  1999).  fritemal  BMP  audits  on  83  DNRC 

24  timber  sales  found  that  BMPs  were  applied  97  to  98  percent  of  the  time,  and  these  results  were 

25  comparable  to  statewide  audits  (DNRC  2005b). 

26  4.5.1.4  Gravel  Sources 

27  Another  potential  source  of  erosion  is  borrow  sites  and  gravel  pits.  Gravel  and  rock  sources  are 

28  sometimes  used  to  supply  materials  for  road  maintenance  and  new  road  construction  on  trust  lands. 

29  Covered  forest  management  activities  include  gravel  pit  and  borrow  site  development,  use,  and 

30  reclamation  for  the  purposes  of  mining  or  borrowing  material  used  in  forest  road  construction, 

3 1  reconstruction,  and  maintenance.  In  general,  most  gravel  operations  associated  with  DNRC  forest 

32  management  road  activities  are  relatively  small  borrow  sites  where  native  materials  are  excavated 

33  and  used  as  fill  or  surfacing  material  without  further  processing.  These  sites  are  generally 

34  associated  with  road  cuts  and  are  less  than  0.1  acre  of  additional  disturbance  (DNRC  2007d).  While 

35  borrow  sites  may  extend  the  width  of  the  roadway  and  disturb  a  greater  area  than  a  normal  road 

36  segment,  the  effects  are  usually  localized  and  are  adequately  addressed  under  BMPs,  the  SMZ  Law, 

37  and  the  Forest  Management  ARMs  (DNRC  2007d). 

38  A  medium  gravel  pit  is  a  source  of  gravel  or  rock  that  may  involve  1  to  4.9  acres  of  disturbed  area. 

39  Medium  pits  receive  intermediate  levels  of  use  and  may  be  activated  periodically  to  serve  as  sources 

40  for  multiple  road  maintenance  and/or  construction  projects  in  any  given  year  or  across  multiple 

41  years.  The  majority  of  these  sites  serve  as  pit  run  sites  (a  truck  enters,  gets  what  it  needs,  and 
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1  leaves),  and  no  further  processing  of  materials  occurs  onsite.  However,  medium  pits  may  also 

2  inxolve  crushing,  sorting,  and/or  asphalt  operations. 

3  Infrequently.  DNRC  initiates  major  forest  road  construction  or  improvement  projects  that  require 

4  large  amounts  of  cleaned,  sorted,  and,  in  some  cases,  crushed  gravel.  These  larger  gravel 

5  de\elopments  may  involve  extensive  gravel  processing  operations,  larger  areas  of  disturbance,  and 

6  detailed  reclamation  plans  (DNRC  2007d).  They  include  sorting  and/or  crushing  operations  and 

7  removal  of  more  than  1 0,000  cubic  yards  of  material.  Pits  involving  the  excavation  of  more  than 

8  10,000  cubic  yards  of  material  are  subject  to  the  rules  and  regulations  (ARMs  17.24.201  through 

9  225)  governing  the  Montana  Open  Cut  Mining  Act  (MCA  82-4-4)  administered  by  MDEQ. 

1 0  Operations  of  this  size  are  subject  to  permitting,  which  requires  submission  of  a  detailed  plan  of 

1 1  operation  and  reclamation  plan,  as  well  as  posting  of  a  reclamation  bond.  The  operating  plan  must 

1 2  include  measures  to  protect  onsite  and  offsite  surface  and  ground  water. 

1 3  There  are  currently  a  limited  number  of  gravel  pits  in  the  HCP  project  area,  and  most  are  typically 

14  medium  pits  and  operated  for  specific  projects.  Once  these  projects  are  completed,  the  gravel  pits 

15  are  typically  reclaimed  or  intermittently  operated  to  support  local  road  maintenance  activities.  The 

1 6  recent  trend  in  the  S WLO  and  CLO  has  been  to  order  gravel  and  rock  from  private  sources  and  have 

1 7  it  deli\ered  to  the  DNRC  project  area. 

18     4.5.2  Environmental  Consequences 

19  This  section  discusses  and  compares  the  potential  differences  in  effects  on  soil  productivity,  slope 

20  stability,  erosion,  and  gravel  sources  from  changes  to  DNRC  forest  management  program  under  the 

21  four  EIS  alternatives.  Effects  of  sediment  delivery  on  water  quality  and  aquatic  life  from  changes  in 

22  slope  stability  and  erosion  are  discussed  in  Sections  4.6  (Water  Resources)  and  4.8  (Fish  and  Fish 

23  Habitat). 

24  4.5.2.1    Introduction  and  Evaluation  Criteria 

Soil  productivity,  slope  stability,  and  erosion  are  affected  by  land-disturbing  activities,  including 
forest  management  activities.  Changes  in  DNRC's  forest  management  program  could  increase  or 
decrease  potential  risks  of  adverse  effects  on  soil  productivity,  slope  stability,  and  erosion.  Both  the 
amount  of  land-disturbing  activities  and  any  program  policies  addressing  effects  from  such 
activities  on  the  soil  resource  can  influence  the  potential  risk  of  adverse  effects  on  soils.  The 
following  evaluation  criteria  were  identified  to  support  the  comparison  of  changes  in  effects  on  soils 
between  the  alternatives: 

Soil  Productivity  (compaction  and  displacement) 

•  Changes  in  miles  of  new  road 

•  Changes  in  level  of  harvest  (annual  sustainable  yield) 

•  Changes  in  grazing  management  policies. 
Slope  Stability 

•  Changes  in  miles  of  new  road 

•  Changes  in  rates  of  road  stream  crossing  repairs 
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1  •     Changes  in  levels  of  harvest 

2  •     Changes  in  management  policies  to  identify  and  avoid  or  protect  unstable  areas,  as  well  as 

3  monitor  and  mitigate  any  areas  where  failures  occur. 

4  Erosion 

5  •     Changes  in  miles  of  new  road 

6  •     Changes  in  rates  of  road  stream  crossing  repairs 

7  •     Changes  in  levels  of  harvest 

8  •     Changes  in  management  policies  to  avoid,  control,  or  mitigate  sediment  production  and 

9  delivery  to  streams. 

1 0  The  development,  management,  and  availability  of  gravel  sources  are  dependent  on  DNRC's 

1 1  management  policies  for  that  resource.  The  alternatives  are  compared  based  on  any  changes  in 

12  DNRC's  management  policies  for  gravel  sources. 

1 3  Mass  movements,  or  landslides,  are  not  considered  a  major  sediment  source  related  to  forest 

14  practices  on  HCP  project  area  lands,  except  for  some  steep  terrace  faces,  steep  or  high  road  cuts  or 

15  fills,  and  high  stream  banks.  DNRC  implements  applicable  BMPs  to  avoid  steep  slopes  and 

16  minimize  the  risk  of  sediment  delivery  from  potential  mass  movement.  As  mentioned  in  Section 

17  4.5. 1  (Affected  Environment),  DNRC  has  consistently  ranked  among  the  highest  of  all  ownership 

1 8  groups  in  both  BMP  application  and  effectiveness.  Forest  management  activities  adjacent  to 

19  streams  and  on  stream  banks  are  also  restricted  by  the  SMZ  Law  and  Montana  Stream  Protection 

20  Act.  Consequently,  slope  stability  is  not  discussed  further  in  this  evaluation  of  alternatives. 

21  With  respect  to  road-related  erosion,  the  timing  of  road  inventories  and  implementation  rate  of 

22  corrective  actions,  through  the  use  of  BMPs,  monitoring,  and  upgrades  to  roads,  are  the  primary 

23  factors  that  vary  between  the  alternatives.  All  of  the  alternatives  include  minimizing  miles  of  road, 

24  implementing  appropriate  BMPs,  and  prohibiting  roads  within  SMZs  except  where  needed  to  cross 

25  streams. 

26  To  compare  erosion  from  stream  crossings  between  alternatives,  DNRC  used  data  collected  from  its 

27  inventory  of  a  portion  of  the  HCP  project  area  between  1998  and  2001.  From  this  inventory,  DNRC 

28  identified  1 27  problematic  stream  crossing  sites,  which  are  summarized  in  Table  4.5-6.  Corrugated 

29  metal  pipe  diameter  and  length  data  collected  during  the  inventory  were  used  to  estimate  the  volume 

30  of  sediments  that  would  be  delivered  to  the  streams  at  each  crossing  should  a  catastrophic  failure 

31  occur  (Table  4.5-6).  The  failure  rate  was  determined  using  a  simple  runoff  model  to  estimate  the 

32  probability  and  recurrence  interval  of  storm  events  large  enough  to  exceed  the  hydrologic  capacity 

33  of  the  existing  culvert  at  each  site.  This  analysis  estimated  an  average  failure  probability  (over  the 

34  Permit  term)  of  52  percent  for  the  identified  problem  CMPs,  and  an  average  at-risk  sediment 

35  volume  of  about  57  cubic  yards  (Table  4.5-6).  However,  these  estimates  are  considered 

36  conservative  because  they  are  based  on  the  probability  of  exceeding  the  carrying  capacity  of  the 

37  culvert  under  recurrent  storm  events,  which  does  not  necessarily  correlate  to  catastrophic  failures. 

38  Site-specific  upgrades,  maintenance,  and  applications  of  BMPs  are  expected  to  minimize  stream 

39  crossing  failures  on  forested  trust  lands.  These  upgrades  are  applied  based  on  the  schedule  or 

40  strategy  specific  to  each  alternative.  As  high-risk  crossings  are  upgraded,  they  are  less  likely  to  fail, 
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reducing  the  cumulative  potential  for  erosion  of  sediment  into  HCP  project  area  streams.  Therefore, 
the  alternatives  are  compared  based  on  how  fast  the  high-risk  cuherts  are  upgraded. 


3 
4 


TABLE  4.5-6. 


6 

7 

8 
9 

10 


SUMMARY  OF  THE  FAILURE  POTENTIAL  AT  PROBLEM  STREAM 
CROSSING  SITES  IDENTIFIED  FROM  1998  THROUGH  2001  DURING 
DNRC  WATERSHED  INVENTORIES 


Watershed 

Total  Sediment 

Volume 
(cubic  yards) 

Number  of 
Sites 

Average  Sediment 

Volume  per  Site 

(cubic  yards) 

Average  Probability 

of  Failure  in  50  Years 

(percent) 

Blanchard 

188 

6 

31 

84 

Fish  Creek 

512 

10 

51 

69 

Fitzsimmons 

232 

6 

39 

63 

Lower  Swift 

3,974 

29 

137 

64 

Lower  Thompson 

716 

11 

65 

72 

Middle  Switt 

1,251 

28 

45 

33 

Praine/Andrews 

33 

1 

33 

1 

Upper  Thompson 

827 

13 

64 

72 

West  Fork  Swift 

1,141 

23 

50 

11 

Total/Average 

8,874 

127 

57 

52 

Source    DNRC  (2008e) 

4.5.2.2  Alternative  1  (No  Action) 

Under  Alternative  1,  DNRC  would  continue  its  forest  management  activities  subject  to  current 
program  policies  defined  by  the  Forest  Management  ARMs,  the  SFLMP,  and  other  applicable 
regulatory  framework  as  described  in  Section  4.5. 1 . 1 .  Changes  to  the  program  may  occur  in  the 
future;  however,  the  nature  of  possible  changes  is  not  known  and  cannot  be  evaluated. 

Soil  Productivity 

Approximately  1,408  miles  of  new  road  would  be  constructed  under  Alternative  1  (Table  4.4-6), 
resulting  in  a  permanent  or  long-term  loss  of  productivity  of  the  soils  underlying  these  roads. 
Additional  areas  of  soil  compaction  and  displacement  would  occur  from  disturbance  of  adjacent 
areas  during  road  construction,  although  these  effects  would  be  short  term  because  applicable  BMPs 
would  be  used  to  avoid  or  minimize  the  risk  of  soil  compaction  or  displacement  from  road-related 
activities  and  promote  the  restabilization  of  disturbed  soils. 

Under  Alternative  1,  the  annual  sustainable  yield  would  be  53.2  million  board  feet  statewide  and 
50.7  million  board  feet  within  the  HCP  project  area  (Table  4.2-14),  which  is  the  same  as  the  current 
levels.  Because  the  level  of  harvest  would  be  the  same  as  under  the  current  program,  the  risk  of 
effects  on  soil  productivity  would  likely  also  be  the  same,  although  site-specific  conditions  would 
result  in  some  variation  in  levels  of  disturbance.  DNRC  would  continue  to  implement  BMPs 
designed  to  avoid  or  minimize  soil  compaction  and  displacement  and  retain  fine  and  coarse  woody 
debris  to  support  nutrient  cycling.  DNRC  would  also  continue  to  follow  the  SMZ  Law,  which 
restricts  equipment  use  in  SMZs  to  minimize  soil  compaction  from  harvest-related  activities. 
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1  DNRC's  current  program  policies  also  include  monitoring  grazing  licenses  prior  to  granting  a  new 

2  license  or  license  renewal  and  at  midterm  (typically  every  5  years).  These  monitoring  events 

3  provide  an  opportunity  for  DNRC  to  identify  potential  adverse  effects  to  soil  productivity  in  areas  of 

4  concentrated  use  and  implement  corrective  actions  if  necessary.  For  each  license,  DNRC  also 

5  specifies  livestock  use  levels,  season  of  use,  and  other  applicable  stipulations  to  minimize  the  risk  of 

6  effects  on  soils. 

7  Erosion 

8  Road-related  Erosion 

9  Under  Alternative  1 ,  an  estimated  1 ,408  additional  miles  of  road  would  be  constructed  by  year  50 

10  (Table  4.4-6),  and  road  densities  in  the  HCP  project  area  would  increase  by  approximately  1  percent 

1 1  (Table  4.4-7).  Because  DNRC  would  construct  these  new  roads  using  all  applicable  BMPs,  the  risk 

12  of  erosion  would  be  minimized.  However,  as  noted  in  Section  4.5.1  (Affected  Environment),  the 

13  risk  of  erosion  is  higher  for  the  first  few  years  after  construction  until  disturbed  areas,  such  as 

14  cutslopes  and  fiUslopes,  have  revegetated  and  stabilized.  As  roads  are  built  throughout  the  Permit 

15  term  and  previously  constructed  roads  require  repair,  the  risk  of  erosion  would  likely  increase. 

16  For  existing  roads,  DNRC  would  continue  to  be  required  to  assess  open  and  closed  roads  every 

17  5  years  and  prioritize  problems.  However,  the  current  program  does  not  specify  how  problems 

1 8  would  be  prioritized  or  provide  a  timeline  for  fixing  identified  problems.  Also,  it  is  uncertain 

19  whether  DNRC  can  meet  the  5-year  assessment  requirement  for  roads  on  scattered  parcels,  and  this 

20  may  remain  the  case  under  Alternative  1  during  the  Permit  term. 

21  Although  some  existing  roads  would  be  abandoned  and  reclaimed  and  others  would  be  upgraded  to 

22  at  least  the  current  standards,  these  would  not  necessarily  occur  in  the  areas  presenting  the  greatest 

23  erosion  potential.  Corrective  actions  to  bring  roads  up  to  BMP  standards  would  continue,  but  as 

24  part  of  each  harvest  project  only  when  fiinding  is  available.  As  is  currently  the  case,  a  DNRC  water 

25  resource  specialist  would  typically  review  proposed  road  activities  in  watersheds  with  sensitive  fish 

26  and  make  recommendations  to  reduce  sediment  delivery;  however,  this  is  not  specifically  required 

27  under  Altemative  1 . 

28  Altemative  1  would  continue  implementation  of  existing  laws,  regulations,  and  BMPs  that  are 

29  generally  effective  at  minimizing  erosion  of  road  surfaces,  as  well  as  upgrading  existing  problem 

30  road  areas.  This  altemative  would  also  continue  to  minimize  construction  of  new  roads  and  avoid 

3 1  new  road  construction  within  SMZs  and  RMZs,  except  where  stream  crossings  are  needed. 

32  Over  the  Permit  term,  DNRC  would  continue  to  build  new  roads  to  current  standards  using  BMPs 

33  and  upgrade  existing  roads  to  meet  current  BMP  standards.  As  a  result,  forest  road  conditions 

34  would  improve  over  time  under  Altemative  1 ,  resulting  in  an  overall  reduction  of  surface  erosion 

35  and  subsequent  sediment  delivery  to  HCP  project  area  streams  over  the  long  term  as  the  pool  of 

36  remaining  problem  areas  is  reduced  through  upgrades. 

37  Erosion  from  Stream  Crossings 

38  Over  time,  most  of  the  existing  culverts  in  the  HCP  project  area  would  be  removed  or  replaced. 

39  This  would  result  in  a  gradual  reduction  in  the  risk  of  culvert  failure.  However,  Altemative  1  would 

40  not  necessarily  result  in  the  timely  replacement  of  the  most  problematic  culverts,  or  a  consistent 

Chapter  4  4-102  Montana  DNRC 

Geology  and  Soils  Draft  EIS 


1  schedule  for  replacement.  Tlie  replacement  rate  would  be  based  on  the  actual  need  for  the  road  for 

2  forest  management  activities  and  on  axailable  funding. 

3  Harvest-related  Erosion 

4  The  overall  le\'el  of  harvest  in  the  HCP  project  area  is  estimated  to  result  in  an  annual  sustainable 

5  yield  of  50.7  million  board  feet,  contributing  to  a  statewide  total  of  53.2  million  board  feet.  Harvest 

6  area  soil  disturbance  would  be  expected  to  continue  to  be  minimized  by  following  existing  harvest 

7  management  laws  and  regulations  and  applicable  BMPs,  which  are  generally  effective  at  reducing 

8  erosion  effects  of  harvest  activities. 

9  As  discussed  in  Section  4.5. 1  (Affected  Environment),  the  primary  harvest-related  erosion  risks 

1 0  occur  from  harvest  activities  within  SMZs  and  RMZs,  and  these  areas  would  be  protected  under 

1 1  existing  SMZ  and  RMZ  rules.  Harvest-related  erosion  potential  in  SMZs  could  occur  under 

1 2  Altemati\'e  1  because  partial  har\'est  would  still  be  allowed.  Because  each  SMZ  extends  from  the 

1 3  stream  bank  to  between  50  and  1 00  feet  landward,  erosion,  soil  compaction,  or  displacement  are 

14  more  likely  to  result  in  sediment  delivery  to  project  area  streams  during  storm  runoff  periods  than 

1 5  from  har\'est  in  areas  outside  of  SMZs.  Alternative  1  also  does  not  incorporate  a  CMZ,  so  actively 

1 6  migrating  channels  could  easily  diminish  SMZ  buffer  areas  and  potentially  increase  erosion  risk  and 

1 7  subsequent  sediment  delivery  over  the  long  term. 

18  Gravel  Sources 

1 9  Gravel  pit  operations  are  expected  to  continue  to  be  relatively  small  under  Alternative  1 ,  and 

20  typically  would  be  distributed  along  the  roadway  alignments.  These  operations  would  continue  to 

2 1  be  sited  away  from  streams  and  riparian  areas,  according  to  existing  rules  and  regulations,  and  with 

22  no  specific  restrictions  on  the  number  of  actives  sites.  Borrow  sites  and  medium  pits  developed  for 

23  a  specific  project  would  typically  be  reclaimed  soon  after  project  completion.  DNRC  would 

24  continue  to  implement  applicable  BMPs  to  avoid  or  minimize  the  risk  of  erosion  from  activities  at 

25  these  sites. 

26  4.5.2.3  Alternative  2  (Proposed  HCP) 

27  Under  Alternative  2,  annual  sustainable  yield  would  be  higher  and  miles  of  new  road  lower  than 

28  under  Alternative  1 ,  but  DNRC  would  implement  additional  resource  protection  measures  to  reduce 

29  the  risk  of  forest  management  acti\ities  affecting  soil  productivity  and  erosion.  Also  under  this 

30  alternative,  forest  management  activities  would  increase  in  the  Stillwater  Core. 

31  Soil  Productivity 

32  Under  Alternative  2.  approximately  1 ,387  miles  of  new  road  would  be  constructed,  which  is  about 

33  21  miles  fewer  than  under  Alternative  I  (Table  4.4-6).  While  this  alternative  would  result  in  a 

34  lower  level  of  permanent  soil  productivity  loss  due  to  fewer  roads  being  constructed,  the  reduction 

35  would  not  be  substantial  at  the  landscape  scale.  DNRC  would  continue  to  implement  applicable 

36  BMPs  to  minimize  risks  to  soil  productivity  from  compaction  and  displacement  from  road-related 

37  activities. 
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1  The  annual  sustainable  yield  under  Alternative  2  would  be  58.0  million  board  feet,  which  is  a  9 

2  percent  increase  over  Alternative  1  (Table  4.2-14).  With  a  higher  level  of  harvest  predicted,  a 

3  comparable  increase  in  the  amount  of  soil  disturbance  would  also  likely  occur,  increasing  the  risk  of 

4  impacts  to  soil  from  compaction  or  displacement.  Unlike  Alternative  1 ,  this  alternative  would 

5  include  active  forest  management  within  the  Stillwater  Core,  resulting  in  soil  disturbances  that 

6  would  not  occur  in  this  area  under  the  no-action  alternative.  However,  DNRC  would  continue  to 

7  implement  applicable  BMPs  to  avoid  or  minimize  soil  compaction  and  displacement  from  harvest- 

8  related  activities. 

9  DNRC  would  also  continue  to  follow  the  Forest  Management  ARMs  regarding  retention  of  woody 

10  debris.  However,  additional  CWD  may  be  left  in  some  units  under  this  alternative  to  meet  lynx 

1 1  habitat  requirements  for  potential  den  sites  (commitments  LY-HB2  and  LY-HB3),  which  could 

12  result  in  higher  levels  of  nutrient  retention  in  these  areas. 

13  For  Class  1  streams  with  HCP  fish  species,  commitments  AQ-RMl  and  AQ-SD4  would  reduce 

14  levels  of  soil  disturbance  in  areas  adjacent  to  these  streams  by  increasing  restrictions  on  forest 

15  management  activities  and  equipment  use  in  areas  adjacent  to  those  streams.  RMZs  established 

1 6  under  Alternative  2  would  be  the  same  width  as  under  Alternative  1 ,  but  under  Alternative  2,  no 

1 7  harvest  would  typically  be  permitted  within  the  first  25  feet.  For  other  streams,  risks  of  effects  on 

1 8  soil  productivity  adjacent  to  those  streams  would  be  the  same  under  this  alternative  as  they  would 

1 9  be  under  Alternative  1  because  there  would  be  no  changes  in  policy  for  these  streams. 

20  Under  Alternative  2  (commitment  AQ-GRl ),  DNRC  would  maintain  the  5-year  monitoring  cycle 

2 1  for  grazing  licenses,  but  enhance  the  level  of  monitoring  conducted  at  midterm  and  renewal.  DNRC 

22  would  also  commit  to  a  process  for  correcting  verified  grazing  problems,  prioritizing  and  setting 

23  time  limits  for  correcting  problems  for  grazing  licenses  affecting  streams  with  HCP  fish  species,  and 

24  monitoring  completed  improvements.  Commitment  AQ-GRl  would  also  require  DNRC  to  prepare 

25  monitoring  reports  at  1-  and  5-year  intervals.  These  enhancements  to  the  grazing  program  would 

26  help  to  identify  and  address  any  problems  affecting  soil  productivity  in  a  more  timely  and  thorough 

27  manner  compared  to  current  policies  that  would  continue  under  Altemafive  1 .  Within  grizzly  bear 

28  recovery  zones,  DNRC  also  would  not  authorize  new,  or  conversion  to,  small  livestock  grazing 

29  licenses  or  initiate  establishment  of  new  grazing  licenses  (commitment  GB-RZ4).  Implementation 

30  of  this  commitment  could  reduce  the  amount  of  land  within  the  recovery  zones  affected  by  small 

3 1  livestock  grazing  and  reduce  the  risk  of  effects  on  soil  productivity  from  small  Hvestock  use. 

32  Erosion 

33  Road-related  Erosion 

34  Unlike  Alternative  1,  Altemafive  2  (commitment  AQ-SD2)  would  commit  DNRC  to  reducing 

35  erosion  from  existing  roads  for  which  DNRC  has  legal  access  and  sole  ownership.  Also  under 

36  Alternative  2,  DNRC  would  work  with  cooperators  to  address  reduction  of  erosion  on  roads  with 

37  shared  ownership.  DNRC  would  commit  to  completing  a  road  sediment  delivery  inventory  within 

38  10  years  for  bull  trout  watersheds  and  within  20  years  for  watersheds  with  westslope  cutthroat  trout 

39  or  Columbia  redband  trout.  Based  on  prioritizations  established  through  the  inventory  process, 

40  corrective  actions  for  DNRC-owned  roads  with  high  risk  of  sediment  delivery  would  be  completed 

4 1  within  1 5  years  in  bull  trout  watersheds  and  within  25  years  for  westslope  cutthroat  trout  and 

42  Columbia  redband  trout  watersheds.  Alternative  2  would  also  address  roads  with  moderate 
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1  sediment  deliverv'  risk  on  a  project-by-project  basis.  On  cost-share  and  reciprocal  use  roads.  DNRC 

2  would  \\ork  with  other  cooperators  to  address  high-risk  road  segments.  Compared  to  Alternative  I, 

3  the  faster  timeframe  for  corrective  actions  with  Alternative  2,  primarily  through  BMP  upgrades, 

4  would  reduce  the  risk  of  road-related  erosion  impacts  because  the  most  problematic  areas  would  be 

5  identified  and  upgraded  sooner. 

6  Alternative  2  would  result  in  about  1 ,387  miles  of  new  road,  which  is  21  miles  fewer  than 

7  Alternative  1  at  the  end  of  the  Permit  term  (Table  4.4-6).  For  new  roads,  commitment  AQ-SD3 

8  would  require  a  DNRC  water  resource  specialist  to  review  proposed  road  activities  in  watersheds 

9  with  HCP  fish  species  and  make  recommendations  to  reduce  sediment  delivery.  While  these 

10  actions  typically  occur  under  the  current  program  (Alternative  1),  and  would  likely  condnue  to 

1 1  occur,  they  are  not  required  or  assured.  As  under  Alternative  1,  these  additional  new  roads  would 

1 2  increase  the  risk  of  erosion,  especially  during  the  first  few  years  following  construction.  While 

1 3  erosion  potential  would  continue  to  increase  over  time  as  new  roads  are  built  and  previously 

14  constructed  roads  require  repair,  these  increases  would  likely  be  smaller  than  Alternative  1  due  to 

1 5  the  additional  commitments  under  Alternative  2  for  identifying  and  correcting  road  problems  with 

1 6  high  risk  of  sediment  delivery  to  streams. 

17  Erosion  from  Stream  Crossings 

1 8  While  Alternative  2  would  not  commit  DNRC  to  compledng  more  stream  crossing  improvements 

1 9  than  Alternative  1 ,  it  would  commit  DNRC  to  completing  improvements  faster.  Under  this 

20  alternative,  DNRC  would  update  its  existing  fish  passage  assessment  to  inventory  and  assess 

2 1  connecti\ity  for  all  existing  stream  crossings  on  known  and  presumed  bull  trout,  westslope  cutthroat 

22  trout,  and  Columbia  redband  trout  habitat  (commitment  AQ-FC3).  Alternative  2  calls  for 

23  prioritizing  streams  with  HCP  fish  species  (commitment  AQ-FC4)  and  improving  existing  crossings 

24  within  15  years  for  bull  trout  watersheds  and  30  years  for  westslope  cutthroat  trout  and  Columbia 

25  redband  trout  watersheds  (commitments  AQ-FC5,  6,  7).  It  would  also  implement  improvements 

26  faster  by  requiring  one-sixth  of  all  sites  that  do  not  meet  connectivity  conservation  objectives  to  be 

27  improved  every  5  years  (commitment  AQ-FC8).  These  improvements  would  be  specifically 

28  intended  to  improve  in-stream  conditions  for  fish,  but  would  also  reduce  erosion  and  potential 

29  failure  risks  by  addressing  the  most  problematic  sites  earlier  than  under  Alternative  1 .  Commitment 

30  AQ-FC9  would  also  require  DNRC  to  consider  stream  conditions,  cost,  sediment  risks,  and 

3 1  andcipated  use  when  selecting  crossing  structures,  rather  than  just  providing  for  fish  passage  as 

32  under  Altemadve  1 .  The  faster  dmeframe  for  stream  crossing  upgrades  would  help  reduce 

33  cumulad\'e  erosion  and  delivery  of  sediment  to  streams  over  the  entire  Permit  term  compared  to 

34  Altemati\e  1,  where  the  upgrades  would  occur  more  slowly. 

35  Harvest-related  Erosion 

36  Under  Alternative  2,  commitments  AQ-SD4  and  AQ-RM 1  would  reduce  the  risk  of  erosion  from 

37  timber  harvest,  site  preparadon,  and  slash  treatments  more  than  existing  measures  employed  as  part 

38  of  DNRC's  current  program  (Alternative  1 ).  Under  Alternative  2,  DNRC  would  make  a  formal 

39  commitment  to  require  a  water  resource  specialist  to  review  proposed  harvest  plans  greater  than 

40  100  thousand  board  feet  (mbf)  in  watersheds  with  HCP  fish  species  and  make  recommendations  to 

41  reduce  sediment  delivery.  While  typically  done,  specialist  review  would  not  be  required  under 

42  Alternative  1 .  This  plan  oversight,  combined  w  ith  a  25-foot  SMZ  no-harvest  buffer  along  Tier  1 

43  stream  corridors  and  greater  control  on  dmber  harvest  in  the  RMZ,  would  reduce  the  potential  for 
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1  delivery  of  eroded  sediment  to  streams  or  lakes.  In  addition,  no  more  than  15  percent  of  the  Tier  1 

2  RMZ  of  an  administrative  unit  would  be  allowed  in  non-stocked  or  seeding/sapling  structural 

3  stages,  which  would  also  reduce  potential  effects  of  harvest  on  erosion. 

4  However,  this  alternative  would  result  in  an  annual  sustainable  yield  of  58  million  board  feet  per 

5  year  statewide  and  about  55.7  million  board  feet  within  the  HCP  project  area,  which  is  about 

6  5  million  board  feet  more  than  Alternative  1 .  ki  addition,  much  of  this  additional  yield  would  be 

7  harvested  from  the  Stillwater  Unit,  where  the  abundance  of  HCP  fish  species  is  relatively  high. 

8  While  the  no-cut  buffer  would  protect  the  areas  supporting  these  species  to  a  greater  extent  than 

9  existing  harvest  activities  under  Alternative  1 ,  harvest  in  the  upper  watersheds  would  generally 

1 0  continue  similarly  to  existing  conditions.  The  monitoring  and  adaptive  management  measures  that 

1 1  are  part  of  Alternative  2  would  provide  a  means  to  verify  the  implementation  and  effectiveness  of 

1 2  the  commitments  and  site-specific  mitigation  measures  and  ensure  that  expected  reductions  in  risks 

13  from  harvest  area  erosion  are  attained.  If  not,  these  measures  would  then  provide  a  mechanism  for 

14  modifying  commitments  to  improve  effectiveness.  With  this  process  in  place,  Altemative  2  would 

1 5  result  in  a  greater  potential  for  minimizing  the  potential  effects  of  harvest  area  erosion. 

16  Gravel  Sources 

1 7  Gravel  pit  operations  are  expected  to  continue  to  be  relatively  small  and  isolated  under  Altemative 

1 8  2,  and  would  be  reclaimed  soon  after  specific  road  projects  are  completed.  The  number  and  size  of 

19  the  gravel  pits  developed  under  Altemative  2  would  generally  correspond  to  the  number  of  road 

20  miles  constructed.  As  a  result,  these  operations  are  expected  to  be  similar  in  size  and  distribution  to 

2 1  those  expected  for  Altemative  1 .  The  operations  would  also  continue  to  be  sited  away  from  sfreams 

22  and  riparian  areas,  so  the  additional  riparian  buffer  and  stream  protection  measures  provided  by  the 

23  proposed  HCP  are  not  expected  to  substantially  change  the  limited  effects  of  gravel  pit  operations. 

24  Commitment  AQ-SD5  provides  additional  restrictions  beyond  Montana  Forestry  BMPs  to  reduce 

25  the  potential  for  sediment  delivery  caused  by  erosion  at  these  sites.  In  addition,  some  areas  would 

26  be  subject  to  restrictions  on  numbers,  locations,  sites,  and  seasons  of  use  of  borrow  and  gravel  pits 

27  to  avoid  or  minimize  effects  on  grizzly  bear  habitat  or  habitat  use  (commitments  GB-NR6,  GB-ST5, 

28  GB-SW5,  GB-SC4). 

29  4.5.2.4  Alternative  3  (Increased  Conservation  HCP) 

30  Under  Altemative  3,  aimual  sustainable  yield  and  miles  of  new  road  would  be  lower  than 

3 1  Altematives  1  and  2.  DNRC  would  also  implement  resource  protection  measures  that  would  ftirther 

32  reduce  the  risk  of  effects  of  forest  management  activities  on  soil  productivity  and  erosion  as 

33  compared  to  Altemative  2. 

34  Soil  Productivitv 

35  Under  Altemative  3,  approximately  1,322  miles  of  new  road  would  be  constructed,  which  is  about 

36  86  miles  fewer  than  under  Altemative  1  and  about  65  miles  fewer  than  Altemative  2  (Table  4.4-6). 

37  As  for  Altemative  2,  this  altemative  would  result  in  a  lower  level  of  permanent  soil  productivity  loss 

38  due  to  fewer  roads  being  constmcted,  as  compared  to  Altemative  1 ,  but  the  reduction  would  not  be 

39  substantial  at  the  landscape  scale.  As  for  Altematives  1  and  2,  DNRC  would  continue  to  implement 
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1  applicable  BMPs  to  minimize  risks  to  soil  productivity  from  compaction  and  displacement  from 

2  road-related  acti\  ities. 

3  The  annual  sustainable  yield  under  Alternative  3  would  be  50.6  million  board  feet,  which  is  a 

4  5  percent  decrease  from  Alternative  1  (Table  4.2-14).  With  a  lower  level  of  harvest  predicted,  a 

5  comparable  decrease  in  amount  of  soil  disturbance  would  also  likely  occur,  decreasing  the  risk  of 

6  impacts  to  soil  from  compaction  or  displacement.  Like  Alternative  1 ,  this  alternative  would  include 

7  minimal  forest  management  within  the  Stillwater  Core.  As  for  Alternatives  1  and  2,  DNRC  would 

8  continue  to  implement  applicable  BMPs  to  avoid  or  minimize  soil  compaction  and  displacement 

9  from  har\'est-related  actixities. 

10  As  for  Alternatives  1  and  2,  DNRC  would  continue  to  follow  the  Forest  Management  ARMs 

1 1  regarding  retention  of  woody  debris.  Compared  to  Alternative  2.  however,  this  alternative  would 

12  result  in  higher  levels  of  CWD  left  in  units  within  lynx  denning  habitat,  which  could  result  in  higher 

13  levels  of  nutrient  retention  in  these  areas. 

14  Harvest  activities  adjacent  to  Class  1  streams  with  HCP  fish  species  would  be  further  restricted 

1 5  compared  to  Altemati\e  2.  The  no-har\'est  buffer  would  be  extended  to  the  full  RMZ  (ts'pically 

16  80  to  1 00  feet),  rather  than  just  the  first  25  feet.  There  would  be  no  policy  changes  for  other 

1 7  streams,  so  risks  of  effects  on  soil  productivity  adjacent  to  those  streams  would  be  the  same  under 

1 8  this  alternative  as  they  would  under  Alternatives  1  and  2. 

1 9  Grazing  management  under  Alternative  3  would  be  the  same  as  under  Alternative  2,  except  that 

20  DNRC  would  increase  the  review  cycle  for  grazing  licenses  to  every  year  and  include  measurable 

21  targets  for  DFCs.  By  reviewing  grazing  licenses  more  frequently,  any  problems  affecting  soil 

22  producti\ity  can  be  identified  and  corrected  sooner  to  minimize  the  amount  of  time  such  problems 

23  can  pose  risks  to  other  resources. 

24  Erosion 

25  Road-related  Erosion 

26  Under  Alternative  3,  additional  commitments  beyond  those  in  Alternative  2  for  reducing  sediment 

27  delivery  from  existing  roads  would  result  in  faster  identification  and  corrective  action  for  problem 

28  road  areas  where  eroded  sediments  are  being  delivered  to  streams.  With  Alternative  3,  the 

29  completion  timeline  for  road  sediment  deliver)'  inventories  is  faster  than  Alternative  2,  within 

30  5  years  for  bull  trout  watersheds,  and  within  10  years  for  westslope  cutthroat  trout  and  Columbia 

3 1  redband  trout  watersheds.  Corrective  actions  for  DNRC-owned  roads  with  high  risk  of  sediment 

32  delivery  would  also  be  completed  5  years  faster  than  the  other  alternatives,  particularly  Altemative 

33  1,  where  implementation  of  corrective  actions  would  occur  as  part  of  specific  harvest  or  road 

34  projects  in  the  watershed  and  then  only  if  funding  is  available.  Altemative  3  also  addresses 

35  moderate  sediment  delivery  roads  on  a  project-specific  basis,  similar  to  Altemative  2.  As  for 

36  Altemati\'e  2,  a  DNRC  water  resource  specialist  would  also  be  required  to  review  proposed  road 

37  activities  in  watersheds  with  HCP  fish  species  and  make  recommendations  to  reduce  sediment 

38  delivery,  which  would  also  be  done  under  Altemative  1,  but  not  as  a  requirement. 

39  Altematixe  3  is  predicted  to  have  fewer  miles  of  new  road,  with  about  1 ,322  miles  within  50  years, 

40  which  is  about  65  miles  (about  5  percent)  less  than  Altemati\e  2  and  86  miles  (6  percent)  less  than 
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1  Alternative  1  (Table  4.4-6).  With  a  slightly  lower  total  of  new  roads  expected  under  Alternative  3, 

2  increases  in  the  risk  of  erosion  would  be  slightly  less  than  what  would  be  expected  under 

3  Alternatives  1  and  2. 

4  Erosion  from  Stream  Crossings 

5  Alternative  3  stream  crossing  commitments  are  the  same  as  for  Alternative  2,  except  that  upgrades 

6  would  occur  within  10  years  for  bull  trout  watersheds  and  20  years  for  westslope  cutthroat  trout  and 

7  Columbia  redband  trout  watersheds,  instead  of  1 5  and  30  years,  respectively,  under  Alternative  2. 

8  This  faster  timeframe  for  stream  crossing  upgrades  would  help  reduce  erosion  and  sediment 

9  delivery  to  the  HCP  project  areas  streams  compared  to  Alternatives  1  and  2,  where  the  upgrades 

1 0  would  occur  more  slowly. 

1 1  Harvest-related  Erosion 

1 2  The  provision  for  a  full  no-cut  buffer  around  Tier  1  streams,  and  the  requirement  for  a  water 

1 3  resource  specialist  to  review  harvest  plans,  are  expected  to  reduce  the  risk  of  effects  from  harvest 

14  area  erosion.  In  addition,  this  alternative  would  result  in  a  lower  annual  sustainable  yield 

1 5  (50.6  million  board  feet  per  year  statewide,  48.2  million  board  feet  within  the  HCP  project  area) 

1 6  than  the  other  alternatives.  As  under  Alternative  1 ,  forest  management  would  be  minimal  in  the 

1 7  Stillwater  Core  under  Alternative  3.  As  for  Alternative  2,  this  alternative  would  include  monitoring 

18  and  adaptive  management  provisions  to  ensure  that  commitments  and  site-specific  mitigation 

19  requirements  are  performing  as  expected  and,  if  not,  to  modify  them  to  improve  performance.  With 

20  this  process  in  place,  Alternative  3  would  result  in  a  greater  potential  for  minimizing  the  potential 

2 1  effects  of  harvest  area  erosion  than  Alternative  2. 

22  Compared  to  Alternative  2,  Alternative  3  has  additional  riparian  harvest  commitments  that  expand 

23  the  no-harvest  buffer  to  the  full  RMZ  (one  site  potential  tree  height  [SPTH],  or  typically  80  to  100 

24  feet)  and  in  some  cases  to  the  full  CMZ  for  Tier  1  streams.  When  combined  with  the  commitments 

25  for  reducing  the  potential  for  surface  erosion  from  harvest,  site  preparation,  and  slash  treatment 

26  (which  are  the  same  as  for  Alternative  2),  this  wide  buffer  would  substantially  reduce  the  risk  of 

27  sediment  delivery  to  surface  waters  with  HCP  fish  species.  This  also  would  be  expected  to  result  in 

28  less  sediment  entering  the  buffers  and  the  buffers  having  less  surface  soil  and  vegetation 

29  disturbance. 

30  Gravel  Sources 

3 1  Corresponding  to  the  number  of  road  miles  constructed  under  Alternative  3,  the  number  and  size  of 

32  the  gravel  pits  developed  are  also  expected  to  be  less  than  the  other  alternatives.  Site-specific  gravel 

33  pit  operations  are  expected  to  be  similar  to  existing  conditions,  which  are  generally  effective  at 

34  reducing  erosion  and  erosion  effects.  As  a  result,  the  increased  mitigation  measures  provided  by 

35  Alternative  3  are  not  expected  to  substantially  change  the  overall  effects  of  gravel  operations  in  the 

36  HCP  project  area.  As  under  Alternative  2,  all  gravel  pits  would  be  subject  to  commitments  for 

37  reducing  potential  sediment  delivery  and  some  areas  would  be  subject  to  restrictions  on  numbers, 

38  locations,  sites,  and  seasons  of  use  of  borrow  and  gravel  pits  to  avoid  or  minimize  effects  on  grizzly 

39  bear  habitat  or  habitat  use. 
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1  4.5.2.5  Alternative  4  (Increased  Management  Flexibility  HCP) 

2  Under  Alternative  4,  annual  sustainable  yield  and  miles  of  new  road  would  be  the  same  as 

3  Alternative  2.  DNRC  would  also  implement  resource  protection  measures  that  would  reduce  the 

4  risk  of  effects  of  forest  management  activities  on  soil  productivity  and  erosion  to  a  level  between 

5  Alternatives  1  and  2. 

6  Soil  Productivity 

7  With  the  same  annual  sustainable  yield  and  number  of  new  road  miles  as  Alternative  2,  this 

8  alternative  would  result  in  the  same  levels  of  permanent  loss  of  soil  productivity  and  risk  of  impacts 

9  to  soil  from  compaction  or  displacement.  Like  Alternative  2,  under  this  alternative  forest 

10  management  would  increase  in  the  Stillwater  Core.  As  for  the  other  alternatives,  DNRC  would 

1 1  continue  to  implement  applicable  BMPs  to  minimize  risks  to  soil  productivity  from  compaction  and 

1 2  displacement  from  road-  and  forest-related  activities. 

13  Regarding  nutrient  cycling  from  retained  CWD,  Alternative  4  would  be  the  same  as  Alternative  2 

14  regarding  retention  of  at  least  two  potential  den  sites  per  square  mile  in  lynx  habitat;  however,  this 

1 5  requirement  would  also  apply  to  blowdown  areas,  so  less  CWD  would  be  retained  in  these  areas  as 

1 6  compared  to  Alternative  1 . 

1 7  Harvest  activities  adjacent  to  Class  1  streams  with  HCP  fish  species  would  be  less  restrictive  than 

1 8  Alternative  2,  but  more  restrictive  than  Alternative  1 .  While  RMZs  would  be  defined  in  the  same 

1 9  manner  as  under  Alternative  1 ,  harvest  would  not  be  allowed  in  the  first  25  feet.  There  would  be  no 

20  policy  changes  for  other  streams,  so  risks  of  effects  on  soil  productivity  adjacent  to  those  streams 

2 1  would  be  the  same  under  this  alternative  as  they  would  under  Alternatives  1  and  2. 

22  Grazing  management  under  Alternative  4  would  be  similar  to  Alternative  1 ,  except  that  DNRC 

23  would  decrease  the  review  cycle  for  grazing  licenses  to  10  years.  By  reviewing  grazing  licenses  less 

24  frequently,  any  problems  affecting  soil  productivity  may  not  be  identified  as  readily  as  under  the 

25  other  alternatives.  Therefore,  the  amount  of  dme  such  problems  could  pose  risks  to  other  resources 

26  would  be  higher  under  Alternative  4. 

27  Erosion 

28  Road-related  Erosion 

29  Compared  to  Alternatives  2  and  3,  Alternative  4  would  retain  the  process  for  prioritizing  corrective 

30  actions  based  on  risk  of  sediment  delivery  and  a  timeline  for  completing  road  sediment  inventories; 

3 1  however,  this  alternative  would  not  require  completion  of  corrective  actions  under  specific 

32  timelines.  The  timeline  for  completing  inventories  would  be  5  years  slower  than  under  Alternative 

33  2,  and  more  similar  to  Alternative  1 ,  Alternative  4  would  require  implementation  on  a  project- 

34  specific  basis.  As  for  Alternatives  2  and  3,  a  DNRC  water  resource  specialist  would  be  required  to 

35  review  proposed  road  activities  in  watersheds  with  HCP  fish  species  and  make  recommendations  to 

36  reduce  sediment  delivery,  although  this  would  also  typically  occur  under  Alternative  1 .  Over  the 

37  Permit  term,  the  potential  for  cumulative  erosion  from  road  problems  under  Alternative  4  would  be 

38  lower  than  Alternative  1 ,  but  higher  than  Altematives  2  and  3. 
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1  New  road  construction,  reconstruction,  and  maintenance  would  be  the  same  as  for  Alternatives  2 

2  and  3.  Alternative  4  would  result  in  about  the  same  miles  of  additional  road  over  time  as 

3  Alternative  2  (Table  4.4-6),  so  increases  in  risk  of  erosion  from  roads  would  be  similar  to  that  under 

4  Alternative  2. 

5  Erosion  from  Stream  Crossings 

6  Alternative  4  stream  crossing  commitments  are  the  same  as  for  Altematives  2  and  3,  except  that 

7  they  are  implemented  on  a  project-specific  basis  instead  of  within  a  fixed  schedule.  This  would 

8  increase  the  overall  time  required  for  improving  or  replacing  problem  crossings,  which  are  more 

9  likely  to  fail.  As  a  result,  Altemative  4  would  lead  to  an  increased  probability  of  more  erosion 

1 0  causing  sediment  delivery  to  streams  compared  to  Altematives  2  and  3,  but  less  than  Altemative  1 . 

1 1  Harvest-related  Erosion 

12  Altemative  4  commitments  for  harvest-related  surface  erosion,  site  preparation,  and  slash  treatments 

1 3  are  the  same  as  for  Altemative  1 ,  resulting  in  a  similar  potential  for  harvest  area  erosion  effects. 

14  However,  Altemative  4  also  has  a  higher  annual  sustainable  yield  than  Altemative  1 ,  with  much  of 

15  this  increase  resulting  from  increasing  forest  management  in  the  Stillwater  Core.  Therefore,  the 

1 6  overall  harvest  area  erosion  risks  are  likely  to  be  greater  for  Altemative  4  than  the  other  altematives. 

1 7  Altemative  4  has  similar  riparian  commitments  as  Altemative  1 ,  except  that  this  altemative  would 

1 8  include  a  25-foot  no-harvest  buffer  in  Tier  1  SMZs,  and  CMZs  would  be  managed  the  same  as 

19  under  Altemative  2.  Altemative  4  would  reduce  the  risk  of  erosion  increasing  sediment  delivery  to 

20  buffers  and  sfreams  compared  to  Altemative  1 .  However,  the  risk  of  erosion  in  riparian  areas  under 

2 1  Altemative  4  would  be  higher  than  under  Altematives  2  and  3. 

22  Gravel  Sources 

23  Corresponding  to  the  number  of  road  miles  constructed  under  Altemative  4,  the  number  and  size  of 

24  the  gravel  pits  developed  are  also  expected  to  be  similar  to  Altemative  2,  and  more  than  Altemative 

25  3.  However,  the  overall  difference  in  gravel  pit  operations  between  altematives  is  expected  to  be 

26  relatively  small,  and  similar  to  existing  conditions,  which  are  generally  effective  at  reducing  erosion 

27  and  erosion  effects.  As  a  result,  the  increased  flexibility  Altemative  4  provides  would  not  be 

28  expected  to  substantially  change  the  overall  effects  of  gravel  operations  in  the  HCP  project  area.  As 

29  for  Altematives  2  and  3,  all  gravel  pits  would  be  subject  to  sediment  delivery  reduction 

30  commitments  and  some  would  be  subject  to  restrictions  intended  to  avoid  or  minimize  effects  on 

3 1  grizzly  bear  habitat  or  habitat  use. 

32  4.5.2.6  Summary 

33  Maintaining  soil  productivity  by  preserving  rich,  organic  topsoil  layers  is  critical  for  long-term 

34  forest  growth.  Forest  management  activities  can  affect  soil  productivity  by  causing  nutrient  loss, 

35  compaction,  displacement,  erosion,  and  mass  movement.  As  noted  previously  in  this  section,  mass 

36  movement  is  not  considered  a  major  sediment  source  related  to  forest  practices  on  HCP  project  area 

37  lands,  except  for  some  steep  terrace  faces,  steep  or  high  road  cutslopes  or  fillslopes,  and  high  stream 

38  banks.  Consequently,  altematives  were  compared  based  on  differences  in  changes  to  soil 

39  productivity  (nutrient  loss,  compaction,  and  displacement)  and  risks  of  erosion. 
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1  By  implementing  existing  BMPs  and  complying  with  the  existing  regulatory  framework,  all  four 

2  altematixes  would  minimize  tlie  risk  of  effects  on  soil  productivity.  However,  additional 

3  conser\  ation  commitments  specified  by  the  action  alternatives  would  decrease  risks  associated  with 

4  specific  activities  (e.g.,  grazing)  and  locations  (e.g.,  riparian  areas).  The  overall  risk  of  effects  on 

5  soil  productivity  was  evaluated  based  on  miles  of  new  road  and  annual  sustainable  yield,  which  both 

6  provide  an  indication  of  the  amount  of  soil  disturbance  that  would  occur  for  each  alternative.  Based 

7  on  these  e\aluations,  as  well  as  conservation  commitments  specified  by  the  alternatives,  Alternative 

8  3  would  result  in  the  lowest  risk  of  effects  on  soil  productivity,  followed  by  Alternatives  2,  4,  then 

9  1 .  Under  all  four  alternatives,  productivity  would  be  permanently  lost  for  soils  on  which  roads  are 

1 0  built.  Only  Alternatives  2  and  4  would  result  in  soil  disturbance  in  the  Stillwater  Core. 

1 1  In  terms  of  potential  effects  from  erosion,  all  four  alternatives  would  be  expected  to  provide 

12  adequate  protection  from  erosion  effects  because  they  are  all  primarily  based  on  existing  rules, 

13  regulations,  and  BMPs.  The  existing  SMZ  Law  and  Rules,  Forest  Management  ARMs,  Montana 

14  Forestr\'  BMPs.  and  DNRC  forest  management  policies  are  generally  effective  at  minimizing  soil 

1 5  disturbance  activities  (DNRC  2006e).  In  addition,  existing  harvest  methods  and  procedures 

1 6  minimize  soil  disturbance,  and  existing  riparian  buffers  provide  adequate  filtration  of  sediments. 

1 7  Overall,  there  would  be  relatively  small  differences  between  the  alternatives  with  regard  to  the  risk 

18  of  erosion  based  on  level  of  soil  disturbance  as  measured  by  annual  sustainable  yield  and  miles  of 

19  new  road.  Alternatives  2  and  4  would  result  in  the  largest  amounts  of  soil  disturbance  based  on  an 

20  annual  sustainable  yield  of  55.7  million  board  feet  within  the  HCP  project  area,  followed  by 

21  Alternative  1  (50.7  million  board  feet  in  the  project  area),  and  Alternative  3  (48.2  million  board  feet 

22  in  the  project  area).  This  would  suggest  that  Alternatives  2  and  4  might  have  a  greater  risk  of 

23  erosion  problems,  based  on  the  increased  harvest  activities  and  resulting  soil  disturbance.  Similarly, 

24  estimates  of  new  road  miles  (at  50  years)  provide  an  indication  of  the  risk  of  erosion  from  soil 

25  disturbance  associated  with  road-related  activities.  Alternative  1  would  result  in  the  most  new  road 

26  miles  at  50  years  ( 1 ,408  miles),  followed  by  Alternatives  2  and  4  ( 1 ,387  miles)  and  Alternative  3 

27  (1,322  miles).  With  the  lower  annual  sustained  yield  and  miles  of  new  road.  Alternative  3  would 

28  likely  result  in  the  lowest  risk  of  erosion-related  effects. 

29  Many  of  the  aquatic  conservation  commitments  focus  on  the  reduction  of  sediment  delivery  to 

30  streams,  and  the  primary  mechanism  for  sediment  reaching  streams  is  the  erosion  and  transport  of 

3 1  soils  from  road  surfaces  and  road-stream  crossings  into  streams.  Variations  between  alternatives  in 

32  terms  of  how  sediment  delivery,  and  also  erosion,  would  be  reduced  provide  a  more  discriminating 

33  way  to  compare  altematives.  While  the  number  of  culverts  that  would  be  replaced  over  the  Permit 

34  term  would  not  change  between  altematives,  the  speed  at  which  high-risk  culverts  are  replaced  can 

35  have  a  substantial  effect  on  how  much  sediment  is  delivered  to  streams  over  time.  More  aggressive 

36  identification  and  replacement  of  high-risk  structures  can  reduce  the  cumulative  amount  of  sediment 

37  entering  streams  at  these  locations  over  time.  Based  on  commitments  for  identifying,  prioritizing, 

38  and  correcting  road  and  stream  crossing  problems.  Alternative  3  would  result  in  the  least  amount  of 

39  sediment  reaching  streams,  followed  by  Altematives  2,  4,  then  1.  Both  Altematives  2  and  3  would 

40  require  in\'entories  and  corrective  actions  to  be  completed  within  specified  timeframes  for  affected 

41  streams  with  HCP  fish  species.  Altematixe  4  would  require  inventories  to  be  completed  within 

42  specific  timeframes,  but  would  then  schedule  corrective  actions  on  a  project-by-project  basis. 

43  Alternative  1  would  not  require  any  specific  timelines  for  inventories  or  corrective  actions,  but 

44  would  schedule  corrective  actions  on  a  project-by-project  basis  when  ftinds  are  available. 
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1  Evaluating  the  three  factors  discussed  above:  (1)  risk  of  effects  on  soil  productivity,  (2)  risk  of 

2  erosion,  and  (3)  rate  of  identification  and  repair  of  high-risk  road-related  sediment  delivery 

3  problems,  Altemative  3  would  result  in  the  least  potential  for  adverse  effects  fi-om  forest 

4  management  activities  and  provide  the  greatest  benefit  in  terms  of  reducing  ongoing  sediment 

5  delivery  to  streams.  Altematives  2,  4,  and  1  would  have  increasingly  higher  potential  for  adverse 

6  effects  and  decreasing  benefits  for  reducing  sediment  delivery  to  streams. 
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4.6    Water  Resources 


-) 


This  section  describes  water  quality  and  water  quantity  in  the  planning  area  and  evaluates  how  the 

3  alternatives  may  affect  the  quality  and  quantity  of  surface  water  and  groundwater.  Rivers,  streams, 

4  lakes,  reservoirs,  and  other  waterbodies  in  the  planning  area  support  numerous  beneficial  uses. 

5  Among  these  are  complex  aquatic  ecosystems  that  support  stocks  of  HCP  fish  species  (bull  trout, 

6  westslope  cutthroat  trout,  and  Columbia  redband  trout)  and  other  aquatic  species.  Key  human  uses 

7  include  drinking  water,  recreation,  and  agricultural  and  industrial  water  supplies.  Activities  that 

8  reduce  the  suitabilit>'  of  water  for  these  uses  are  a  major  source  of  concern  for  resource  managers  as 

9  well  as  the  public. 

10     4.6.1  Affected  Environment 

1 1  This  section  is  divided  into  four  primary  parts.  Section  4.6. 1 . 1  (Regulatory  Framework)  introduces 

1 2  the  key  water-related  statutes  and  regulations  that  govern  DNRC  as  it  manages  trust  lands.  Section 

1 3  4.6. 1 .2  (Surface  Waters  in  the  Planning  Area)  describes  the  streams  and  lakes  that  occur  in  the  area 

1 4  and  introduces  the  key  water  quality  and  water  quantity  parameters  that  may  be  influenced  by 

1 5  timber  management  activities  on  trust  lands.  Section  4.6. 1 .3  (Surface  Water  Quality)  describes 

1 6  water  quality  conditions  that  may  be  impacted  by  forest  management  activities,  followed  by  a 

1 7  summary  of  current  water  quality  in  the  HCP  project  area.  Finally,  Section  4.6. 1 .4  (Surface  Water 

1 8  Quantity)  provides  a  brief  overview  of  the  potential  for  timber  harvest  and  road  building  to  produce 

1 9  changes  in  the  timing  and  quantity  of  water  that  flows  from  a  watershed,  specifically  water  yield, 

20  low  flows,  and  peak  flows. 

Precipitation  is  a  primary  factor  influencing  vegetation  conditions,  runoff,  sediment  yield,  and  water 
quality.  The  highest  volume  of  stream  flow  in  Montana  rivers  occurs  during  the  spring  and  early 
summer  months  with  the  melting  of  the  winter  snow  pack.  Heavy  rains  falling  during  the  spring 
thaw  occasionally  constitute  a  serious  flood  threat  (WRCC  2005).  Ice  jams,  which  occur  during  the 
spring  breakup  (usually  in  March),  can  cause  backwater  flooding.  Flash  floods  are  probably  the 
most  common  form  of  flooding  and  result  from  locally  heavy  rainstorms  in  the  spring  and  summer. 
Climate  and  precipitation  are  discussed  in  greater  detail  in  Section  4.1  (Introduction). 

4.6.1.1       Regulatory  Framework 

The  current  regulatory  framework  for  water  quality  in  the  state  of  Montana  is  based  on  the  federal 
CWA,  which  was  established  in  1972  to  regulate  the  discharge  of  pollutants  into  waters  by 
establishing  national  water  quality  standards  and  permit  guidelines.  In  1974,  the  EPA,  which 
oversees  the  implementation  of  the  federal  CWA,  delegated  to  Montana  the  authority  to  enact  many 
of  the  provisions  of  the  CWA.  The  Montana  Water  Quality  Act  (MCA  75-5-101  et  seq.)  is  the 
state's  primary  legislation  for  ftilfilling  its  responsibilities  under  the  CWA.  While  the  EPA 
maintains  ultimate  authority  to  administer  the  CWA  in  Montana,  it  has  granted  MDEQ,  Water 
Protection  Bureau,  the  primary  responsibility  for  implementing  the  act  in  Montana.  For  projects  on 
trust  lands,  DNRC  works  in  conjunction  with  local  agencies,  MDEQ,  MFWP,  and  EPA  to  ensure 
compliance  with  the  regulations  governing  waterbodies  within  the  planning  area. 

At  the  state  level,  MFWP  administers  the  Montana  Stream  Preservation  Act  (124  permits)  for 
activities  that  disturb  the  bed  or  bank  of  a  stream.  The  Forest  Management  ARMs  (ARM  36. 1 1 .423) 
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1  require  an  assessment  of  CWE  on  projects  involving  substantial  vegetation  removal  or  ground 

2  disturbance,  and  using  the  assessment,  ensure  the  protection  of  beneficial  uses  and  identify 

3  opportunities  to  mitigate  adverse  effects.  CWE  assessments  typically  address  surface  water  runoff 

4  generation  and  physical  effects  to  stream  channels  and  sediment  production,  as  well  as  effects  to 

5  habitat  and  ecosystem  functions  (Reid  1993).  As  stated  in  Section  4.5.1.1  (Geology  and  Soils, 

6  Regulatory  Framework),  the  Montana  Forestry  BMPs  are  recognized  as  the  primary  mechanism  for 

7  achievement  of  water  quality  standards. 

8  DNRC  also  adheres  to  the  SMZ  Law,  which  regulates  forest  management  activities  within  SMZs  on 

9  private,  state,  and  federal  lands.  This  law  prohibits  seven  forest  management  activities  in  SMZs: 

10  ( 1 )  broadcast  burning;  (2)  operating  wheeled  or  tracked  vehicles,  except  on  established  roads; 

1 1  (3)  clearcutting;  (4)  construction  of  roads,  except  when  necessary  to  cross  a  stream  or  wetland; 

12  (5)  improper  handling,  storage,  use,  or  disposal  of  hazardous  or  toxic  substances;  (6)  side-casting  of 

13  road  material  into  waterbodies;  and  (7)  deposit  of  slash  in  waterbodies. 

14  The  Forest  Management  ARMs  also  specify  how  DNRC  manages  grazing  licenses  on  classified 

1 5  forested  trust  lands  (ARM  36. 1 1 .444).  This  ARM  directs  DNRC  to  manage  licenses  to  maintain  or 

16  restore  both  herbaceous  and  woody  riparian  vegetation  to  a  healthy  and  vigorous  condition, 

17  facihtate  all  age  classes  of  riparian  community,  leave  sufficient  plant  biomass  and  residue  for 

1 8  adequate  filter  and  energy  dissipation  during  floodplain  function,  and  minimize  physical  damage  to 

19  stream  banks.  DNRC  is  also  required  to  design  grazing  plans  to  minimize  loss  of  riparian  stream 

20  bank  vegetation  and  to  reduce  structural  damage  to  stream  banks.  Inspections  occur  on  a  5-year 

21  cycle  using  a  coarse-filter  approach  specified  in  the  ARM  to  identify  potential  problem  areas. 

22  DNRC's  trust  lands  are  also  subject  to  Montana's  open  range  doctrine,  which  requires  landowners 

23  not  wishing  to  allow  livestock  grazing  on  their  land  to  fence  the  livestock  out  (MCA  8 1  -4-203). 

24  This  can  lead  to  unauthorized  livestock  use  fi^om  open  range  cattle. 

25  Waterbody  Classification 

26  Montana  waterbodies  are  classified  according  to  the  present  and  beneficial  uses  they  normally 

27  would  be  capable  of  supporting  (MCA  75-5-301).  The  state  water  use  classification  system 

28  (ARMs  17.30.604  through  629)  identifies  the  following  beneficial  uses: 

29  •     Drinking,  culinary  use,  and  food  processing 

30  •     Growth  and  propagation  of  fishes  and  associated  aquatic  life,  waterfowl,  and  furbearers 

31  •     Bathing,  swimming,  recreation,  and  aesthetics 

32  •     Agricultural  water  supply 

33  •     Industrial  water  supply. 

34  Surface  waters  are  classified  primarily  by 

35  •     The  level  of  protection  they  require, 

36  •     The  type  of  fisheries  they  support  (warmwater  or  coldwater), 

37  •     Their  natural  ability  to  support  use  for  drinking  water,  agriculture,  etc. 
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1  The  use  classification  was  designed  for  streams;  consequently,  some  of  the  uses  designated  by  the 

2  classification  system  are  not  always  applicable  to  lakes  and  wetlands.  The  designated  beneficial 

3  uses  for  each  class  in  the  system  are  summarized  in  Table  4.6-1 . 

4  TABLE  4.6-1.    DESIGNATED  BENEFICIAL  USES  BY  WATER  USE  CLASS 


Water  Use  Class 

Beneficial  Use 

A-Closed 

A-1 

B-1 

B-2 

B-3 

C-1 

C-2 

C-3 

Drinking  Water  (Human  Health) 

x' 

X 

X 

X 

X 

X^ 

Fishieries  (Salmonid) 

X 

X 

X 

X' 

X 

X' 

Fisheries  (Non-salmonid) 

X 

X 

Aquatic  Life 

X 

X 

X 

X 

X 

X 

X 

X 

Recreation 

X 

X 

X 

X 

X 

X 

X 

X 

Agriculture,  Industry 

X 

X 

X 

X 

X 

X 

X 

X^ 

5  Waters  classified  A-Closed  are  to  be  maintained  suitable  for  drinking,  culinary,  and  food  processing  purposes  after  simple 

6  disinfection;  all  other  A-  and  B-class  waters  require  conventional  treatment. 

7  ^    The  quality  of  waters  classified  C-3  is  naturally  marginal  for  drinking,  culinary,  and  food  processing  purposes,  as  well  as 

8  agricultural  and  industrial  supply. 

9  ■*    Waters  classified  B-2  and  C-2  are  marginally  suitable  for  propagation  of  salmonid  fishes  and  associated  aquatic  life. 

10  Source:  ARM  17.30.620  efseq. 

1 1  Surface  waters  support  beneficial  uses  when  they  meet  water  quality  standards  established  to  protect 

1 2  those  uses.  Surface  waters  are  considered  to  be  impaired  when  sufficient  credible  data  shows  that 

1 3  the  waterbody  is  failing  to  achieve  compliance  with  applicable  water  quality  standards  and 

14  beneficial  uses  are  not  fully  supported.  In  some  cases,  non-compliance  with  a  standard  will  result  in 

1 5  the  impairment  of  only  a  single  use;  in  other  situations,  non-compliance  with  one  or  more  standards 

1 6  may  result  in  the  impairment  of  all  uses  for  the  applicable  classification. 

1 7  When  natural  conditions  limit  or  preclude  a  designated  use,  permitted  point  source  discharges  or 

1 8  non-point  source  discharges  may  not  degrade  the  natural  conditions.  Montana's  antidegradation 

1 9  policy  (ARM  1 7.30.705)  requires  that  waters  of  higher  quality  than  applicable  standards  be 

20  maintained  in  their  higher  quality. 

21  Water  Quality  Standards 

22  Water  quality  standards  for  Montana  are  based  on  stream  classification  and  are  set  by  administrative 

23  rule  (ARM  16.20.601  et  seq.).  Standards  are  established  at  varying  levels  for  individual 

24  waterbodies  based  on  water  use  class  (Table  4.6-2).  Surface  waters  are  assigned  to  use  classes 

25  based  on  the  drainage  basin  in  which  they  occur.  As  a  result,  all  state  waters  are  classified  and  have 

26  designated  uses  and  supporting  standards. 

27  Activities  associated  with  the  management  of  forested  trust  lands  must  comply  with  the  CWA  to 

28  meet  state  water  quality  standards  for  waters  that  may  be  affected  by  those  activities.  To  work 

29  toward  meeting  water  quality  standards,  DNRC  uses  BMPs  to  reduce  erosion  and  soil  impacts  that 

30  can  influence  water  quality  (see  Section  4.5,  Geology  and  Soils).  DNRC  also  monitors  erosion  and 

3 1  soil  disturbance  during  watershed  surveys  and  monitors  water  quality  of  selected  rivers  and  lakes 

32  (DNRC  2005b).  Water  quality  monitoring  is  conducted  on  the  Stillwater  and  Swan  River  State 

33  Forests  to  detect  trends  in  water  quantity,  nutrients,  and  sediments  in  the  Whitefish  Lake  and 

34  Stillwater  River  basins.  This  monitoring  began  in  1 976  on  the  Stillwater  State  Forest  and  in  2003  in 
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1  the  Swan  River  drainage  and  continues  today.  DNRC  is  also  conducting  stream  temperature 

2  monitoring  on  an  additional  approximately  30  sites  within  the  planning  area. 

3  The  303(d)  List  and  TMDLs 

4  When  water  quality  monitoring  data  reveal  changes  to  natural  conditions  that  exceed  those  allowed 

5  by  state  standards,  the  water  is  determined  to  be  impaired  (i.e.,  does  not  fully  meet  standards)  or 

6  threatened  (i.e.,  is  likely  to  violate  standards  in  the  near  future).  More  precisely,  the  specific 

7  beneficial  uses  that  are  protected  by  the  exceeded  standard(s)  are  determined  to  be  impaired  or 

8  threatened.  Under  Section  303(d)  of  the  CWA  and  Part  7  of  the  Montana  Water  Quality  Act 

9  (MCA  75-5-701  et  seq.),  the  state  is  required  to  develop  a  Hst  of  water  quality-limited  waterbody 

1 0  segments.  The  laws  require  the  state  to  establish  priority  rankings  for  waterbodies  on  the  list  and  to 

1 1  develop  action  plans  to  improve  their  water  quality.  As  part  of  each  plan,  MDEQ  is  required  to 

12  calculate  the  TMDL  of  each  pollutant  of  concern  that  could  enter  listed  waters  and  still  meet  its 

13  water  quality  standards  and  support  all  designated  beneficial  uses  (see  Section  4.6. 1 .3,  Surface 

14  Water  Quality,  for  a  discussion  of  impaired  streams  identified  within  the  EIS  planning  area  and 

15  HCP  project  area). 

16  As  part  of  the  303(d)  assessment  process,  waterbodies  are  assigned  to  different  categories  based  on 

1 7  their  assessment  status: 

18  •     Category  1.  Waters  attaining  all  standards 

19  •     Category  2.  Waters  attaining  some  standards 

20  •     Category  3.  Waters  with  insufficient  information  to  determine  whether  any  beneficial  uses 

21  are  supported 

22  •     Category  4.  Impaired  or  threatened  waters  that  do  not  need  or  already  have  completed  a 

23  TMDL 

24  •     Category  5.  Impaired  waters  for  which  a  TMDL  is  required. 

25  Category  4  is  fiarther  divided  into  three  sub-categories:  4A  (all  necessary  TMDLs  have  been 

26  completed  and  approved),  4B  (other  pollution  control  requirements  are  expected  to  result  in  the 

27  attainment  of  water  quahty  standards),  and  4C  (identified  threats  or  impairments  result  from 

28  categories  for  which  TMDLs  cannot  be  developed,  such  as  dewatering  or  habitat  modification). 

29  The  list  of  waters  in  Category  5  is  typically  called  the  303(d)  list.  The  303(d)  hst  is  revised  every 

30  2  years,  and  the  most  recent  list  is  contained  in  a  draft  2006  report. 

31  Water  Quantity  Standards 

32  Montana's  regulatory  framework  for  water  quality  does  not  include  sfreamflow  criteria  to  protect 

33  volumes  and  levels  of  flow  necessary  to  support  existing  uses.  However,  the  state  does  have 

34  biological  criteria  through  narrative  criteria  such  as  "suitable  for  salmonids  and  associated  aquatic 

35  life."  The  state  is  in  the  process  of  developing  more  specific  criteria  that  may  include  numeric 

36  standards. 
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1  4.6.1.2      Surface  Waters  In  the  Planning  Area 

2  Waters  in  the  planning  area  flow  into  three  river  basins.  Precipitation  west  of  the  Continental 

3  Divide  (NWLO  and  SWLO)  drains  to  the  Pacific  Ocean  via  the  Columbia  River.  East  of  the 

4  Continental  Divide  (the  CLO),  most  water  flows  into  the  Missouri  River,  eventually  joining  the 

5  Mississippi  and  emptying  into  the  Gulf  of  Mexico.  The  far  northern  portion  of  the  CLO  is  drained 

6  by  the  Saint  Mary  River,  which  feeds  the  north-flowing  Saskatchewan  River  and  ultimately  flows 

7  into  Hudson  Bay.  The  following  subsections  describe  the  stream  and  lake  resources  within  the 

8  boundaries  of  the  three  land  offices  comprising  the  planning  area.  Figures  D-6A  through  D-6C 

9  (Appendix  D,  EIS  Figures)  show  the  locations  of  major  lakes  and  rivers  in  the  planning  area. 

1 0  Subsequent  discussions  address  parameters  of  concern  for  surface  water  quality  and  quantity. 

11  Streams  and  Lakes 

12  The  Clark  Fork  River  is  the  largest  river  flowing  within  the  boundaries  of  the  NWLO,  although  the 

13  river's  headwaters  are  in  the  SWLO.  The  largest  tributary  to  the  Clark  Fork  River  within  the 

14  NWLO  boundary,  the  Flathead  River,  originates  in  Glacier  National  Park,  the  Bob  Marshall 

1 5  Wildemess,  and  southern  British  Columbia  and  drains  the  northern  portion  of  the  Clark  Fork  basin. 

16  The  Kootenai  River  originates  in  Canada  and  flows  through  the  northwestern  comer  of  the  NWLO 

1 7  before  passing  through  Idaho  and  discharging  into  the  Columbia  River  in  Canada.  The  largest 

18  waterbodies  in  the  land  office  are  Flathead  Lake,  the  largest  freshwater  lake  in  the  United  States 

19  west  of  the  Mississippi  River,  and  the  Lake  Koocanusa  reservoir,  which  impounds  approximately 

20  48  miles  of  the  Kootenai  River  upstream  of  Libby  Dam.  Other  major  waterbodies  include  Hungry 

21  Horse  Reservoir,  Lake  MacDonald,  Whitefish  Lake,  Swan  Lake,  and  Noxon  Reservoir. 

22  The  SWLO  is  almost  entirely  within  the  Clark  Fork  River  basin.  Major  tributaries  to  the  Clark  Fork 

23  within  the  SWLO  include  the  Blackfoot  and  Bitterroot  Rivers,  both  of  which  converge  with  the 

24  Clark  Fork  River  in  the  vicinity  of  Missoula.  The  southeastern  portion  of  the  SWLO  is  within  the 

25  basin  of  the  Big  Hole  River,  which  drains  into  the  Missouri  River  via  the  Jefferson  River.  The 

26  largest  lake  within  this  land  office  is  3,000-acre  Georgetown  Lake,  which  was  created  by  the 

27  construction  of  Flint  Creek  Dam. 

28  Nearly  all  of  the  CLO  is  drained  by  the  Missouri  River.  The  Missouri  River  is  formed  by  the 

29  convergence  of  the  Jefferson,  Gallatin,  and  Madison  Rivers  near  Three  Forks  within  the  CLO. 

30  From  north  to  south,  other  major  tributaries  within  the  CLO  include  the  Milk,  Marias,  Teton,  Sun, 

31  and  Smith  Rivers.  The  southeastern  portion  of  the  CLO  is  within  the  Upper  Yellowstone  River 

32  basin.  The  northwestern  extreme  of  the  CLO  is  drained  by  the  Saint  Mary  River.  Major 

33  waterbodies  within  the  CLO  include  (in  descending  order  of  area)  Canyon  Ferry  Reservoir,  Tiber 

34  Reservoir,  Hebgen  Lake,  Clark  Canyon  Reservoir,  Lima  Reservoir,  and  Saint  Mary  Lake. 

35  Based  on  information  in  Montana's  hydrography  dataset  (DNRC  2008a),  the  planning  area  has 

36  nearly  100,000  miles  of  intermittent  and  perennial  streams;  approximately  4,300  miles  of  the  total 

37  stream  length  (4  percent)  occur  on  trust  lands  managed  by  DNRC  (Table  4.6-3).  This  is 

38  representative  of  the  general  distribution  of  DNRC-managed  lands,  which  make  up  approximately 

39  5  percent  of  the  total  acreage  of  the  planning  area.  In  the  NWLO  and  SWLO,  the  majority  of 

40  streams  on  trust  lands  are  on  parcels  included  in  the  HCP  project  area  (75  percent  for  the  two 

41  western  land  offices  combined).  Less  than  10  percent  of  the  stream  miles  in  the  CLO  are  on  parcels 

Chapter  4  4-118  Montana  DNRC 

Water  Resources  Draft  EIS 


1 

2 
3 

4 
5 


within  the  HCP  project  area.  While  nearly  one-half  of  the  total  stream  mileage  in  the  planning  area 
occurs  in  the  CLO.  only  226  of  the  stream  miles  ( 14  percent)  within  this  land  office  are  located 
w  ithin  the  HCP  project  area. 


TABLE  4.6-3. 


MILES  OF  STREAM  IN  THE  PLANNING  AREA  AND  HCP  PROJECT 
AREA  BY  LAND  OFFICE 


6 
7 


8 
9 

10 
11 


13 


Streams  in  the  Planning  Area 


Proportion  of  Streams  in  the 
HCP  Project  Area 


Stream 

Stream 

Stream 

Percent  of 

Miles  in  the 

Miles  on 

Miles  in  the 

Stream  Miles  in 

Percent  of 

Planning 

Trust 

HCP  Project 

the  Planning 

Stream  Miles  on 

Area 

Lands' 

Area 

Area 

Trust  Lands 

Land  Office 

Area 

Lands' 

Area 

Area 

Trust  Lands 

NWLO 

25,990 

996 

849 

3 

85 

SWLO 

24,631 

775 

503 

2 

65 

CLO 

44,832 

2.521 

226 

1 

9 

Total 

95,452 

4,292 

1,578 

2 

37 

Includes  all  trust  lands  managed  by  DNRC,  including  those  comprising  the  HCP  project  area. 
Source:  DNRC  (2008a). 

Of  nearly  500.000  acres  of  lakes  in  the  planning  area,  approximately  865  acres  (1  percent)  occur  on 
trust  lands  managed  by  DNRC  (Table  4.6-4).  Similar  to  streams,  the  majority  of  lake  acres  on  trust 
lands  in  the  two  western  land  offices  are  included  in  the  HCP  project  area;  in  the  CLO,  less  than 
one-tenth  of  1  percent  of  lakes  on  trust  lands  are  in  the  HCP  project  area. 


TABLE  4.6-4. 


ACRES  OF  LAKES  IN  THE  PLANNING  AREA  AND  HCP  PROJECT 
AREA  BY  LAND  OFFICE 


14 

15 


16 
17 
18 
19 
20 
21 
22 
23 


Lakes  in  the  Planning  Area  (Acres) 
DNRC         HCP  Project 


Proportion  of  Lakes  in  the 
HCP  Project  Area 


Percent  of 


Land  Office 

Total 

Lands' 

Area 

Total  Acres 

Percent  of  DNRC  Acres 

NWLO 

255,808 

865 

598 

0.2 

69 

SWLO 

32,556 

293 

204 

0.6 

70 

CLO 

197,893 

5,433 

3 

0.0 

0.1 

Total 

486,257 

6,591 

805 

0.2 

12 

Includes  all  trust  lands  managed  by  DNRC,  including  those  in  the  HCP  project  area. 
Source:  DNRC  (2008a). 

4.6.1 .3  Surface  Water  Quality 

Forest  practices  can  affect  the  water  quality  of  aquatic  habitat  primarily  through  changes  in  water 
temperature  and  dissolved  oxygen,  as  well  as  sediment  delivery  from  roads.  Management  activities 
on  forested  trust  lands  must  provide  for  adequate  water  quality  protection  for  fish  and  wildlife 
habitat.  Water  quality  conditions  impacted  by  forest  management  activities  are  summarized  in  the 
following  subsections,  and  these  are  followed  by  a  summary  of  current  water  quality  in  the  HCP 
project  area.  Water  quality  related  to  aquatic  species  is  also  discussed  in  Section  4.8  (Fish  and  Fish 
Habitat). 
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1  Temperature 

2  Water  temperature  is  a  critical  determinant  of  habitat  suitability  for  aquatic  species.  Most  aquatic 

3  organisms  are  cold-blooded,  with  internal  temperatures  that  closely  follow  the  temperature  of  the 

4  water  in  which  they  live.  In  general,  warmer  temperatures  result  in  increased  biological  activity;  a 

5  10  percent  increase  in  metabolic  rate  per  1°  C  (1.8°  F)  increase  in  water  temperature  is  a  typical 

6  average  (Gorden  et  al.  1992).  As  metabolic  rates  of  aquatic  species  increase  with  warmer  waters,  so 

7  does  their  need  for  oxygen.  Warmer  water  also  holds  less  oxygen,  thus  compounding  the  potential 

8  effects  on  aquatic  habitat  conditions  (Brooks  et  al.  1997). 

9  Many  aquatic  species  can  only  tolerate  a  relatively  limited  range  of  temperatures,  kicreased  water 

1 0  temperatures  associated  with  timber  harvest  and  road  building  can  have  adverse  impacts  on  species 

1 1  adapted  to  cold-water  conditions.  Salmonid  species  are  particularly  sensitive  to  increases  in  water 

12  temperatures,  and  Montana's  native  bull  trout  is  widely  considered  the  most  temperature-sensitive 

13  of  all  the  state's  salmonids.  Although  a  variety  of  factors  influence  the  status  of  these  fish  species, 

14  water  temperature  has  been  identified  as  an  important  limiting  factor  (MFWP  2005a). 

1 5  Timber  harvest  and  forest  road  construction  can  influence  water  temperature  by  removal  of  riparian 

1 6  forest  that  shades  streams  and  from  changes  to  the  upland  hydrology  that  alters  the  amount,  timing, 

1 7  and  temperature  of  watershed  runoff  Water  temperatures  can  increase  when  stream- shading 

18  vegetation  is  lost,  thereby  increasing  direct  solar  heating  (Beschta  et  al.  1987).  First-  to  third-order 

19  headwaters  streams,  which  typically  make  up  about  85  percent  of  the  total  length  of  the  drainage 

20  network  and  where  most  forest  management  activities  occur,  are  the  most  readily  influenced  by  loss 

2 1  of  shade  from  the  riparian  vegetation.  Complete  removal  of  the  forest  canopy  along  streams  of  the 

22  Pacific  Northwest  resulted  in  an  increase  in  the  summer  daily  maximum  temperature  of  3  to  8°  C 

23  (5.4  to  14.4°  F)  (Hartman  et  al.  1987). 

24  Water  temperature  can  be  impacted  by  forestry  activities  that  modify  the  timing  and  quantity  of 

25  stream  flow  (Swanston  1991 ).  Forest  management  activities  have  been  shown  to  influence  the  rates 

26  of  snow  accumulation  and  melt,  evapotranspiration  rates,  interception  of  shallow  groundwater, 

27  concentration  of  surface  runoff  from  roads,  and  infiltration  and  transmission  of  water  into  and 

28  through  forest  soils.  As  a  consequence,  the  amount  of  groundwater  recharge  to  streams  may  change 

29  in  managed  watersheds,  and  stream  temperatures,  which  are  moderated  by  groundwater  inputs,  can 

30  be  affected  (Chamberhn  et  al.  1991). 

31  Sediment 

32  Excessive  fine  sediment  delivery  to  streams  can  adversely  affect  water  quality  and  aquatic  habitat 

33  both  directly  and  indirectly.  Increased  turbidity  in  the  water  can  reduce  light  in  the  stream 

34  environment,  impair  aesthetic  quality,  and  cause  gill  abrasion  in  fish.  Increased  sediment  deposition 

35  negatively  affects  salmonid  habitat  by  filling  interstitial  spaces  in  the  streambed  (see  Section  4.8.2.1, 

36  Fish  and  Fish  Habitat,  Sediment).  Increased  suspended  sediment  (i.e.,  total  suspended  solids  [TSS]) 

37  can  also  increase  heat  absorption  and  consequently  increase  water  temperature.  Indirectly, 

38  sediments  may  contribute  nutrients,  oxygen-demanding  organic  materials,  or  harmful  minerals  and 

39  chemicals  that  impair  water  quality.  In  lakes  and  large  rivers,  high  levels  of  suspended  sediment 

40  can  impact  aquafic  life  by  blocking  light  needed  by  submerged  plants  and  algae. 

41  Logging  and  roads  have  been  shown  to  increase  sediment  deposition  in  streams,  particularly  in 

42  steep  terrains  susceptible  to  mass  movements  of  soil  (Reid  and  Dunne  1984;  Swanston  1991).  The 

Chapter  4  4-120  Montana  DNRC 

Water  Resources  Draft  EIS 


1       amount  of  fine  sediment  that  reaches  a  stream  depends  primarily  on  the  amount  of  sediment 


-> 


produced  through  mass  wasting  and  surface  erosion,  and  the  abiHty  of  sediment  to  be  transported 


3  from  its  source  to  the  stream.  A  direct  source  of  sediment  deposition  is  erosion  of  streambank  soils. 

4  Forests  generally  have  very  low  erosion  rates  unless  they  are  disturbed  (Elliot  et  al.  2000). 

5  Common  disturbances  include  timber  harvesting,  prescribed  burning,  and  wildfires.  The  impact  of 

6  these  activities  on  hill-slope  soil  erosion  rates  generally  only  lasts  for  a  few  years  before  the  rapid 

7  re-growth  of  vegetation  covers  the  surface  with  protective  plant  litter.  Forest  roads  are  the  most 

8  common  source  of  long-term  increases  in  surface  soil  erosion  because  road  construction,  use,  and 

9  maintenance  compact  soils,  reduce  infiltration  of  rainfall  and  snowmelt,  intercept  and  concentrate 

10  surface  runoff  and  subsurface  water,  and  limit  vegetation  re-growth.  In  addition  to  accelerating  the 

1 1  rate  of  surface  erosion  and  the  efficiency  of  sediment  delivery  to  streams,  the  soil  disturbance  and 

1 2  drainage  alterations  caused  by  road  construcfion  may  increase  the  frequency  and  magnitude  of  mass 

1 3  mo\'ement.  Mass  movement  (e.g.,  landslides),  a  category  of  natural  landscape  processes,  occurs 

1 4  when  large  masses  of  soil  are  rapidly  displaced  down  slope.  Where  improperly  located,  roads  may 

1 5  undercut  the  base  of  unstable  slopes.  Where  roads  intercept  and  concentrate  surface  runoff  and 

1 6  subsurface  flow,  water  may  be  diverted  to  hillsides  causing  soil  saturation  and  slope  failures. 

1 7  Finally,  if  culverts  or  other  drainage  structures  become  plugged  with  sediment  and  debris,  road  fill 

1 8  can  be  washed  out.  Where  roads  are  located  on  sensitive  lands,  the  probability  of  mass  movement 

1 9  may  increase  beyond  normal  frequencies. 

20  The  ability  of  sediment  to  travel  from  its  source  to  streams  can  be  affected  by  timber  harvesting  in 

2 1  riparian  areas.  The  vegetation  in  riparian  areas  generally  functions  as  a  filter,  removing  sediment 

22  before  it  reaches  a  waterbody.  Vegetadon  immediately  adjacent  to  stream  channels  is  also 

23  important  in  maintaining  streambank  stability  and  limiting  streambank  erosion. 

24  Livestock  grazing  also  has  the  potential  to  increase  sediment  delivery  to  streams,  particularly  where 

25  rangeland  is  a  large  component  of  a  watershed  or  where  livestock  are  concentrated  near  streams. 

26  Research  on  a  rangeland  watershed  in  North  Dakota  found  that  grazing  and  its  attendant  effects  on 

27  depletion  of  plant  cover  and  litter  and  trampling  of  the  soil  was  the  most  important  factor 

28  contributing  to  erosion  and  sedimentation  (Sedivec  1992).  Observations  while  monitoring  the 

29  application  of  grazing  BMPs  at  a  ranch  in  western  Montana  showed  evidence  that  short-term  in- 

30  stream  suspended  sediments  were  associated  with  the  presence  of  cattle  near  sampling  sites,  but  the 

3 1  overall  effects  on  stream  sedimentation  were  inconclusive  (Sherwood  2000). 

32  Dissolved  Oxygen 

33  Dissolved  oxygen  in  water  is  critical  for  nearly  all  forms  of  aquatic  life.  Oxygen  enters  the  water  by 

34  diffusion  at  the  air-water  interface,  from  air  bubbles  introduced  by  turbulent  flow  in  rapids,  or  from 

35  rainfall.  Oxygen  is  also  a  byproduct  of  photosynthesis  by  aquatic  plants  (Gordon  et  al.  1992).  The 

36  solubility  of  oxygen  in  water  is  inversely  related  to  water  temperature,  so  the  summer  is  typically  a 

37  critical  dme  for  low  dissolved  oxygen  concentrations. 

38  Dissolved  oxygen  concentrations  are  also  related  to  nutrient  concentrations  through  a  process 

39  known  as  eutrophication,  which  is  the  nutrient  enrichment  of  aquatic  systems.  In  lakes,  dissolved 

40  oxygen  concentrations  are  often  depleted  in  this  process  as  added  nutrients  stimulate  the  growth  of 

41  aquatic  plants  and  algae,  which  eventually  die  and  decompose.  The  decomposition  reduces  oxygen 

42  levels,  which  in  some  lakes  can  reach  levels  low  enough  to  impact  many  aquatic  species  (EPA 
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1  1999a).  High-gradient  streams  in  forested  environments  often  have  enough  turbulence  that  results 

2  in  rapid  replenishment  of  dissolved  oxygen  content  (Gualtieri  and  Gualtieri  1999).  Low  dissolved 

3  oxygen  concentrations  are  more  likely  to  be  associated  with  lakes  and  point  sources,  such  as 

4  municipal  wastewater  treatment  facilities  or  industrial  facilities,  than  with  forest  streams 

5  (MacDonaldetal.  1991). 

6  Dissolved  oxygen  concentrations  are  strongly  associated  with  thermal  changes  and  organic  inputs. 

7  By  reducing  thermal  cover  and  increasing  sediment  or  nutrient  input,  timber  harvest  and  road 

8  building  can  negatively  affect  dissolved  oxygen  concentrations. 

9  Nutrients 

1 0  Nutrients  include  a  wide  range  of  chemical  constituents  that  plants  and  animals  need  to  grow  and 

1 1  survive.  For  water  quality  investigations,  the  various  forms  of  nitrogen  and  phosphorus  are  the 

12  primary  nutrients  of  interest.  Excessive  amounts  of  these  nutrients  can  stimulate  the  growth  of 

13  algae,  which  in  turn  can  interfere  with  the  beneficial  uses  of  lakes  and  streams.  In  excessive 

14  amounts,  algae  can  alter  the  composition  of  macroinvertebrate  and  fish  communities,  change 

1 5  dissolved  oxygen  levels,  and  interfere  with  aesthetic  and  recreational  uses  of  rivers  and  streams 

16  (Nordin  1985). 

1 7  Harvest  and  road  building  have  the  potential  to  increase  nutrients  in  streams  by  introducing  more 

1 8  organic  material  and  sediment  (MacDonald  et  al.  1991).  Nutrient  loading  can  increase  indirectly  as 

19  a  result  of  forestry  activities,  as  nutrient  uptake  is  reduced  by  the  reduction  of  vegetation 

20  (Brown  1989). 

21  Existing  Surface  Water  Quality 

22  Available  GIS  data  do  not  allow  an  analysis  of  the  use  classification  for  waterbodies  in  the  planning 

23  area,  on  trust  lands  in  the  planning  area,  or  in  the  HCP  project  area.  However,  water  quality 

24  assessments  have  been  completed  for  approximately  10  percent  of  the  total  stream  miles  and 

25  61  percent  of  the  total  lake  acres  in  the  planning  area  (Tables  4.6-5,  4.6-6,  and  4.6-7) 

26  (DNRC  2008a).  Of  the  streams  for  which  assessments  have  been  completed,  approximately 

27  50  percent  have  been  determined  to  be  threatened  or  impaired  and  in  need  of  TMDLs,  TMDLs  have 

28  already  been  completed  for  an  additional  3  percent,  and  TMDLs  are  not  required  for  10  percent.  Of 

29  the  assessed  lakes,  approximately  64  percent  have  been  determined  to  be  threatened  or  impaired  and 

30  in  need  of  TMDLs,  and  TMDLs  are  not  required  for  8  percent.  More  than  324  streams  in  the 

31  planning  area  have  been  identified  as  threatened  or  impaired.  Of  these,  approximately  103  occur  on 

32  trust  lands  in  the  NWLO,  SWLO,  or  CLO,  and  39  are  on  located  within  the  HCP  project  area 

33  (Tables  4.6-6  and  4.6-7). 
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TABLE  4.6-5. 


MILES  OF  STREAMS  AND  ACRES  OF  LAKES  WITH  COMPLETED 
TMDL  WATER  QUALITY  ASSESSMENTS  IN  THE  PLANNING  AREA,  BY 
ASSESSMENT  CATEGORY 


Streams  (Mi 

les) 

Lakes  (Acres) 

Category^ 

Total 

Trust 
Lands^ 

HCP 
Project  Area 

Total 

Trust 
Lands^ 

HCP 
Project  Area 

1 

688.95 

19.21 

6.38 

10,647.73 

7.93 

3.48 

2 

924.31 

17.31 

388 

43,182.05 

0.0365 

0 

3 

2,085.32 

134.60 

29.87 

28,969.81 

182.02 

0 

4A 

274.75 

20.35 

0 

0 

0 

0 

4B 

0 

0 

0 

0 

0 

0 

4C 

999.81 

31.82 

15.34 

25,009 

0 

0 

5 

4.983  36 

157  00 

5530 

190,635.54 

40.65 

010 

Total 

9956.50 

380.29 

110.77 

298,444.13 

230.64 

3.58 

4  Categories  are  defined  in  Section  4.6.1.1  (Regulatory  Framework  -  The  303(d)  List  and  TMDLs),  above.  TMDLs  are  required  for 

5  waters  in  Category  5. 

6  ^    Includes  all  trust  lands  managed  by  DNRC,  including  those  in  the  HCP  project  area. 

7  Source:  DNRC  (2008a). 


9 

10 


TABLE  4.6-6. 


11 
12 
13 
14 


POTENTIAL  FORESTRY-RELATED  CONTRIBUTIONS  TO  IMPAIRMENT 
OF  STREAMS  IN  THE  PLANNING  AREA 


Number 

■  of  Stream 

Segments 

Stream  Miles 

Trust 

HCP 

Trust 

HCP 

Cause 

Total 

Lands' 

Project  Area 

Total 

Lands' 

Project  Area 

Thermal  modifications 

49 

16 

4 

1,102.60 

74 

3.30 

Habitat  alterations 

284 

91 

33 

4,234.89 

145.43 

47.45 

Suspended  solids 

18 

4 

2 

292.36 

19  18 

11.12 

Turbidity 

10 

2 

1 

106.12 

4.01 

0.83 

Organic  enrichment/ 
Low  dissolved  oxygen 

6 

1 

1 

114.45 

2.60 

1.24 

Pesticides 

0 

0 

0 

0 

0 

0 

Nutrients 

84 

31 

14 

1,507.60 

51.59 

22.41 

Total  Impairment^ 

324 

103 

39 

4,989.62 

166.70 

53.90 

Includes  all  trust  lands  managed  by  DNRC,  including  those  in  the  HCP  project  area. 

These  totals  are  not  a  sum  of  the  columns  above.  Instead,  they  represent  the  total  number  and  mileage  of  segments  impaired  by 
one  or  more  cause,  and  include  the  sum  of  all  Category  4A,  4B,  4C,  and  5  waters. 
Source:  DNRC  (2008a). 
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1       TABLE  4.6-7. 

2 


POTENTIAL  FORESTRY-RELATED  CONTRIBUTIONS  TO  IMPAIRMENT 
OF  LAKES  IN  THE  PLANNING  AREA 


3 
4 
5 
6 


Number  of  Waterbodies 

Acres 

Cause 

Total 

Trust 
Lands^ 

HCP 
Project  Area 

Total 

Trust 
Lands^ 

HCP 
Project  Area 

Thermal  modifications 

0 

0 

0 

0 

0 

0 

Habitat  alterations 

1 

1 

0 

3,735.76 

15.91 

0 

Suspended  solids 

0 

0 

0 

0 

0 

0 

Turbidity 

0 

0 

0 

0 

0 

0 

Organic  enrichment/ 
Low  dissolved  oxygen 

2 

1 

0 

12,5247.59 

24.76 

0 

Pesticides 

1 

0 

0 

3,200.03 

0 

0 

Nutrients 

5 

1 

0 

167,177.50 

24.76 

0 

Total  Impairment^ 

5 

2 

0 

170,421.53 

40.67 

0 

Includes  all  trust  lands  managed  by  DNRC,  including  those  in  the  HCP  project  area. 
^   These  totals  are  not  a  sum  of  the  columns  above.  Instead,  they  represent  the  total  number  and  mileage  of  segments  impaired  by 

one  or  more  cause,  and  include  the  sum  of  all  Category  4A,  4B,  AC,  and  5  waters. 
Source:  DNRC  (2008a). 


7  In  the  HCP  project  area,  the  most  common  cause  of  impairment  is  habitat  alterations.  With  the  data 

8  available  for  this  analysis,  it  is  not  possible  to  determine  how  many  303(d)  listings  are  related  to 

9  forest  management  and  how  many  are  a  result  of  other  land  uses,  such  as  urban  development  or 

1 0  agriculture,  or  due  to  natural  conditions. 

1 1  The  most  current  303(d)  list  (2004)  documents  49  freshwater  segments  that  have  been  identified  as 

12  impaired  due  to  high  temperature.  Some  of  these  streams  may  have  naturally  elevated  temperatures, 

1 3  but  that  determination  will  not  be  made  until  a  TMDL  is  developed  for  each  stream.  There  are  also 

14  more  than  six  stream  segments  listed  for  dissolved  oxygen,  along  with  several  listings  each  for 

1 5  turbidity  and  fine  sediment. 

16  4.6.1.4  Surface  Water  Quantity 

1 7  Timber  harvest  and  road  building  can  produce  changes  in  the  timing  and  quantity  of  water  that 

18  flows  from  a  watershed.  Three  key  measures  of  water  quantity  -  water  yield,  low  flows,  and  peak 

1 9  flows  -  are  discussed  in  the  sections  that  follow. 

20  Water  Yield 

21  Water  yield  refers  to  the  amount  of  water  that  flows  from  a  watershed  in  a  given  period  of  time. 

22  Studies  have  shown  that  water  yields  increase  for  several  years  after  logging  (Troendle  1983; 

23  King  1989;  Burton  1997;  WADNR  1994).  With  water  supply  shortages  in  many  areas  of  the 

24  western  United  States,  increases  in  water  yield  attributable  to  forest  harvest  are  not  always 

25  perceived  to  be  detrimental  and  in  some  cases  may  be  viewed  as  beneficial  (Haupt  1979; 

26  Hibbert  1979;  Troendle  1983). 

27  Low  Flows 

28  Low  flow  refers  to  the  period  with  minimum  rates  of  discharge,  which  typically  occurs  during  the 

29  late  summer  or  early  fall  in  the  western  United  States.  Low-flow  discharge  results  from  the 

30  combined  effects  of  reduced  precipitation,  declining  drainage  from  groundwater  sources,  and 
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1  sustained  high  summer  rates  of  evapotranspiration  (MacDonald  et  al.  1991 ).  Similar  to  the  effects 

2  on  water  yield,  \egetation  changes  that  reduce  e\apotranspiration  rates  have  the  potential  to  increase 

3  low  flows.  Because  increased  low  flows  (i.e.,  more  water  in  the  stream)  for  summer  months 

4  generally  do  not  adversely  affect  aquatic  life,  such  changes  will  not  be  discussed  ftirther.  Small 

5  \olumetric  increases  may  provide  improved  habitat  conditions  (lower  stream  temperature,  increased 

6  in-stream  wetted  area  and  volume)  and  survivability  of  aquatic  species. 

7  Peak  Flows 

8  Peak  flow  refers  to  the  period  of  maximum  discharge  associated  with  individual  storms  or  rapid 

9  snowmelt  periods. 

1 0  In  forested  areas,  roads  can  have  significant  effects  on  peak  flows  if  they  are  improperly  constructed 

1 1  and  if  their  drainage  networks  are  allowed  to  become  connected  to  the  stream  network  through 
improper  construction  or  inadequate  maintenance  or  abandonment  procedures  (USPS  2001; 
CMER  2004). 


-> 


14  The  interception  of  surface  runoff  during  storms  and  interception  of  shallow  groundwater  flow  by  a 

1 5  road  prism  can  affect  the  routing  of  surface  water,  extend  the  channel  network  (Wemple  et  al. 

1 6  1 996),  increase  the  potential  for  higher  peak  flows,  and  increase  the  potential  for  mass  wasting 

1 7  (Montgomery  1 994).  Roads  can  act  as  extensions  of  the  drainage  network  if  they  drain  to  streams. 

1 8  Road-influenced  peak  flows  have  been  demonstrated  in  small  watersheds  (Ziemer  and  Lisle  1 998); 

19  however,  the  effects  of  roads  on  a  river  basin  scale  are  less  understood  (Jones  and  Grant  1996; 

20  Beschta  and  Boyle  1 995). 

The  relationship  between  timber  harvest  and  increased  peak  flows  is  not  straightforward.  In  a  study 
of  six  basins  in  northwestern  Montana,  MacDonald  and  Hoffrnan  (1995)  found  no  apparent 
correlation  between  the  magnitude  of  peak  flows  and  the  amount  of  forest  harvest.  Most  recent 
research  suggests  that  peak  flow  changes  due  to  forest  practices  are  difficult  to  detect  on  large  river 
systems.  Additionally,  effects  of  peak  flow  changes  due  to  forest  practices  in  small  basins  are 
highly  variable,  but  small  peaks  are  apparently  affected  more  than  large  peaks  (e.g.,  Thomas  and 
Megahan  1998;  Beschta  et  al.  2000). 

The  quantification  of  peak  flow  increases  resulting  fi-om  forest  management  activities  is 
complicated  by  naturally  high  variability  in  inter-annual  peak  flows,  and  by  the  possibility  that 
management  activities  may  desynchronize  runoff  peaks,  thus  increasing  water  yield  but  decreasing 
peak  flows. 

Peak  flow  increases  resulting  from  land  management  acdvities  have  been  most  commonly  and 
confidently  identified  in  first-  and  second-order  headwater  streams  in  which  large  portions  of  the 
watershed  have  been  harvested.  The  confounding  effects  of  runoff  timing  and  volume  can  dilute  the 
evidence  of  peak  flow  increases  downstream  of  the  impacted  sites  and  in  higher-order  streams  and 
larger  watersheds.  The  scientific  literature  on  peak  flow  increase  is  thus  variable,  and  consensus 
among  researchers  has  not  been  established  (MacDonald  et  al.  1991;  Brooks  et  al.  1997; 
WFPB  1997). 

The  best-understood  effect  of  timber  har\'est  on  peak  flows  is  its  influence  on  stream  flow  relating 
to  altering  snow  accumulation  and  melt  rate.  Increased  peak  flows  can  occur  in  the  winter  when  a 
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1  warm,  wet  storm  brings  rain  after  a  cold  storm  deposits  substantial  amounts  of  snow.  Such  rain-on- 

2  snow  events  have  been  most  well-documented  in  the  coastal  mountain  ranges  of  western  North 

3  America.  The  greatest  susceptibility  to  rain-on-snow  events  occurs  in  areas  where  topography 

4  allows  the  incursion  of  relatively  warm,  moist  marine  air  flowing  from  the  Pacific  Ocean  into  the 

5  Columbia  Plateau  and  up  the  Snake  River  Valley.  In  the  planning  area,  such  areas  occur  in  the 

6  NWLO  and  include  northwestern  Montana,  where  valleys  open  into  the  Columbia  Plateau 

7  (Ferguson  2000).  While  rain-on-snow  events  are  a  natural  occurrence,  their  effects  can  be 

8  exacerbated  when  a  watershed  has  been  logged  in  a  short  amount  of  time  (25  to  30  years)  (Harr  and 

9  Coffin  1 992;  Troendle  and  Leaf  1 98 1 ). 

1 0  The  two  most  important  watershed  variables  that  affect  rain-on-snow  events  are  elevation  and  extent 

1 1  of  timber  harvest.  Timber  harvest  has  the  potential  to  alter  snow  accumulation  and  melt  rates  in  any 

12  portion  of  a  watershed,  but  predominantly  in  the  rain-on-snow  zone.  The  rain-on-snow  zone  in 

13  western  Montana  typically  occurs  in  mid-  to  low-elevation  areas;  for  example,  the  rain-on-snow 

14  zone  in  the  Grave  Creek  watershed  near  Eureka  occurs  between  4,500  and  5,500  feet 

15  (MDEQ  2005b).  Forest  openings  are  conducive  to  increased  snow  pack  accumulations  because 

1 6  more  snow  reaches  the  ground  as  a  result  of  less  snow  interception  by  the  tree  canopy. 

1 7  Because  timber  harvest  can  cause  increased  snow  accumulation  in  openings,  areas  where  runoff  is 

1 8  dominated  by  snowmelt  can  theoretically  experience  increased  peak  flows  (Benda  et  al.  1 998). 

19  However,  research  in  the  Pacific  Northwest  has  not  consistently  demonstrated  this  effect.  While 

20  Cheng  (1989)  found  as  much  as  a  35  percent  increase  in  peak  flows  with  30  percent  clearcuts  in 

21  British  Columbia,  Fowler  et  al.  (1987)  found  no  effect  in  small  watersheds  in  Oregon.  In  perhaps 

22  the  most  comprehensive  study,  Anderson  and  Hobba  (1959)  found  an  1 1  percent  increase  in  spring 

23  peak  flows  across  21  watersheds  in  eastern  Oregon. 

24  MacDonald  et  al.  ( 1 99 1 )  identified  six  mechanisms  by  which  forest  management  activities  can 

25  increase  peak  flows: 

26  1 .    Road  building  (due  to  both  the  impervious  surface  and  the  interception  or  interruption  of 

27  shallow  subsurface  flow) 

28  2.    Reduction  of  infiltration  rates  and  soil  moisture  storage  capacity  by  compaction 

29  3.    Reduced  rain  and  snow  interception  due  to  removal  of  the  forest  canopy 

30  4.    Higher  soil  moisture  levels  due  to  the  reduction  of  evapotranspiration 

31  5.    Increased  rate  of  snowmelt 

32  6.    Change  in  the  timing  of  flows  that  result  in  a  synchronization  of  previously  unsynchronized 

33  flows. 

34  4.6.2  Environmental  Consequences 

35  This  section  describes  how  the  no-action  and  the  three  action  alternatives  may  directly  or  indirectly 

36  affect  surface  water  quality  and  quantity  in  the  planning  area  over  the  short  and  long  terms. 

37  Cumulative  effects  are  discussed  in  Chapter  5. 
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1  4.6.2.1       Introduction  and  Evaluation  Criteria 

2  Possible  impacts  to  surface  waters  from  its  forest  management  activities  are  addressed  by  DNRC 

3  primarily  through  use  of  no-har\'est  and  partial-harvest  buffers  along  streams,  lakes,  and  wetlands, 

4  as  well  as  adherence  to  the  SMZ  Law.  As  part  of  analyzing  potential  effects  on  fish  and  fish  habitat, 

5  streamside  forest  conditions  were  modeled  to  guide  management  levels  that  meet  temperature  and 

6  aquatic  rules,  and  these  results  are  discussed  in  Section  4.8  (Fish  and  Fish  Habitat). 

7  The  analyses  of  each  alternative's  potential  effects  on  water  quality  consider  (1)  widths  of  and 

8  allowable  acti\ities  within  streamside  buffers,  (2)  management  commitments  concerning  water 

9  quality  (such  as  minimizing  sediment  delivery  from  roads  and  harvest  units),  and  (3)  miles  of  new 

1 0  road  construction.  Because  all  these  factors  are  related  to  the  same  management  practices, 

1 1  streamside  buffers  and  BMP  applications,  the  effects  of  each  alternative  related  to  dissolved  oxygen, 

12  turbidity,  TSS,  and  nutrients  are  discussed  together  (also  see  Section  4.8,  Fish  and  Fish  Habitat,  and 

1 3  Section  4.5,  Geology  and  Soils).  Specific  criteria  for  analyzing  differences  in  the  effects  of  each 

1 4  alternative  on  water  quality  are 

1 5  •     Changes  in  widths  of  and  allowable  activities  within  streamside  buffers 

1 6  •     Changes  in  management  commitments  concerning  water  quality 

17  •     Location  and  magnitude  of  expected  changes  in  road  miles. 

1 8  Forest  management  activities,  including  timber  harvest  and  road  building,  can  increase  both  water 

19  yield  and  peak  flows  by  forming  a  more  efficient  drainage  network  that  intercepts  shallow 

20  groundwater  and  overland  flow  with  roads  and  ditches,  and  by  reducing  evapotranspiration  from 

2 1  harvested  areas.  Machinery  used  for  timber  harvest,  and  the  weight  of  felled  trees  and  logs  that  are 

22  yarded  or  skidded,  can  also  increase  soil  compaction  and  surface  runoff.  Specific  criteria  for 

23  analyzing  the  effects  of  each  alternative  on  water  quantity  (water  yield,  peak  flow,  and  low  flow)  are 

24  •     Amount  and  location  of  timber  harvest 

25  •     Location  and  magnitude  of  expected  changes  in  road  miles. 

26  The  greatest  potential  water  quantity  effects  are  from  roads  and  the  commitments  for  minimizing 

27  forest  management  roads,  and  the  alternatives  do  not  differ  materially  in  total  road  miles  predicted. 

28  Therefore,  impacts  from  forest  management  activities  on  water  yield  would  be  similar  under  all  the 

29  alternatives  and  are  not  assessed  further. 

30  Forest  management  activities  can  modiiy  groundwater  quantity  by  changing  the  amount  of  water 

3 1  that  infiltrates,  causing  the  interception  of  shallow  groundwater  by  roads,  and  decreasing 

32  e\'apotranspiration.  Similar  to  surface  water  yield,  groundwater  quantity  effects  are  not  expected  to 

33  be  materially  different  between  the  alternatives  and  are  not  assessed  further.  Groundwater  quality  is 

34  not  typically  changed  by  forest  management  activities,  with  the  possible  exception  of  herbicide  and 

35  fertilizer  use.  Because  herbicide  and  fertilizer  use  by  DNRC  is  relatively  limited;  the  materials  are 

36  applied  in  accordance  with  the  manufacturer's  specifications;  and  herbicides  are  restricted  in  the 

37  SMZ;  their  use  relative  to  groundwater  issues  is  not  discussed  further. 

38  All  of  the  alternatives  include  minimizing  miles  of  new  and  existing  road,  implementing  BMPs, 

39  prohibiting  roads  within  SMZs  except  where  needed  to  cross  streams,  and  assessing  and  prioritizing 
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1  maintenance  needs  for  open  and  closed  roads.  All  of  the  action  alternatives  include  monitoring  and 

2  adaptive  management  procedures  to  evaluate  the  effectiveness  of  the  conservation  commitments 

3  and  thereby  provide  for  improvements  to  water  quality  conditions  in  the  planning  area.  The 

4  following  sections  discuss  the  effects  of  implementing  the  no-action  altemative  and  the  three  action 

5  alternatives  over  the  Permit  term. 

6  4.6.2.2      Alternative  1  (No  Action) 

7  Water  Quality 

8  DNRC  has  achieved  a  high  level  of  success  limiting  sediment  delivery  to  streams  through  its 

9  protection  and  mitigation  efforts  under  the  current  forest  management  program,  as  evidenced  by  97 

10  to  98  percent  application  and  effectiveness  of  BMPs  (DNRC  2006e).  Under  Altemative  1 ,  DNRC 

1 1  would  continue  to  address  water  quality  issues  as  it  does  now  under  the  existing  program.  Under 

12  Altemative  1,  management  activities  would  continue  to  be  directed  by  the  current  SFLMP,  SMZ 

13  Law,  and  Forest  Management  ARMs.  Management  of  SMZs  and  RMZs  would  retain  trees  to 

14  ensure  adequate  levels  of  shade,  but  the  potential  for  water  temperature  changes  would  occur  under 

1 5  Altemative  1  because  partial  harvest  would  be  allowed  in  SMZs. 

16  Under  Alterative  1,  partial-harvest  would  be  allowed  in  the  entire  SMZ  and  RMZ,  resulting  in  a 

17  slightly  increased  potential  for  erosion,  soil  compaction,  or  displacement  to  deliver  sediment  during 

18  storm  mnoff  periods.  There  would  also  be  a  potential  for  the  extended  partial  harvest  in  the  SMZ  to 

19  reduce  the  effectiveness  of  vegetation  to  filter  and  retain  sediment  from  adjacent  hill  slopes.  The 

20  existing  Forest  Management  ARMs  require  retention  of  bank  edge  trees  and  trees  lying  within  the 

2 1  stream  channel  and  restrict  the  use  of  ground-based  equipment.  Therefore,  under  Altemative  1 , 

22  there  is  only  a  low  potential  for  harvest  activities  to  result  in  channel  instability  or  damage  to  stream 

23  banks  that  might  make  them  more  vulnerable  to  streambank  erosion.  There  is  insufficient  research 

24  on  sediment  delivery  effects  fi-om  partial  harvest  activities  to  quantify  the  differences  between 

25  alternatives.  Therefore,  it  is  uncertain  whether  sediment  delivery  to  streams,  lakes,  and  wetlands 

26  from  partial  harvest  under  Alternative  1  could  increase  the  potential  for  measurable  impacts  to 

27  turbidity,  TSS,  dissolved  oxygen,  and  nutrient  loading. 

28  For  road  and  timber  harvest  activities,  Altemative  1  would  continue  under  existing  program  policies 

29  to  minimize  sediment  delivery  fi-om  roads.  While  this  altemative  does  not  require  a  DNRC  water 

30  resource  specialist  to  review  proposed  road  and  harvest  area  activities  in  watersheds  with  sensitive 

3 1  fish  or  make  recommendations  for  reducing  sediment  delivery,  DNRC  typically  does  do  this  and 

32  would  continue  to  do  so.  Altemative  1  specifies  that  road  inventories  and  implementation  of 

33  corrective  actions  with  BMPs  occur  on  a  project  basis,  and  then  only  when  funds  are  available. 

34  Within  the  Sfillwater  Block  and  Swan  River  State  Forest,  DNRC  currently  identifies  and  prioritizes 

35  road  maintenance  needs  and  ineffective  road  closures  on  a  5-year  cycle,  as  required  by  ARM 

36  36. 1 1 .42 1 .  Roads  on  scattered  parcels  are  assessed  at  a  less-regular  frequency  during  timber  sale 

37  plarming  and  watershed  inventories.  DNRC  is  currently  in  the  process  of  examining  its  program  to 

38  determine  whether  the  ARM  requirement  to  assess  all  roads  every  5  years  can  be  met,  especially  for 

39  roads  on  scattered  parcels.  Because  there  is  no  fimehne  for  inventory  or  correction  of  sediment 

40  problem  sites  under  the  current  program,  continuation  of  these  pracfices  would  result  in  problem 

41  sites  potentially  impacting  water  quality  until  they  are  identified  and  corrected. 
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1  With  Altemati\'e  1 .  an  estimated  1 .408  miles  of  new  road  would  be  built  within  the  50-year  Permit 

2  term  (see  Table  4.4-6).  Despite  the  application  of  ARMs  and  BMPs  in  the  design  and  building  of 

3  roads,  any  increase  in  road  miles  would  likely  increase  runoff  and  erosion,  especially  during  the  first 

4  few  years  following  construction,  resulting  in  increased  sediment  delivery  harmftil  to  water  quality. 

5  Installation  and  maintenance  of  stream  crossings  would  continue  under  the  existing  program  for 

6  Alternative  1 .  This  altemati\e  requires  that  new  structures  on  fish-bearing  streams  provide  for  fish 

7  passage  as  specified  under  current  regulations.  Culverts  would  continue  to  be  replaced  on  a  project- 

8  by-project  basis,  with  sites  identified  through  DNRC's  fish  passage  inventory  and  connectivity 

9  assessment  and  prioritized  based  on  existing  levels  of  connectivity,  species  status,  and  biological 

10  goals.  .Additional  mitigation  associated  with  stream  crossings  would  be  implemented  on  a  case-by- 

1 1  case  basis.  Where  stream  crossing  failures  or  potential  failures  are  not  identified  or  not  corrected 

1 2  due  to  project  or  funding  limitations,  there  would  be  an  increased  risk  of  adverse  water  quality 

1 3  effects  from  these  sites  until  they  are  repaired  or  replaced. 

14  For  Altemarive  1,  licensed  grazing  on  classified  forest  trust  lands  would  continue  to  be  managed  by 

15  DXRC  based  on  existing  program  policies.  Midterm  and  renewal  license  inspections  would  be  used 

16  to  e\aluate  ciHxent  conditions,  identify  problems  areas,  and  assess  improvements  implemented  since 

1 7  the  last  inspection  to  mitigate  or  rehabilitate  riparian  or  stream  channel  damage  greater  than  levels 

18  specified  in  ARM  36.11.444. 

19  Water  Quantity 

20  Altemafive  1  plans  for  about  53.2  million  board  feet  of  timber  harvest  annually  in  the  state,  with 

21  50.7  million  board  feet  of  that  to  be  har\ested  within  the  planning  area  each  year  (Table  4.2-14). 

22  Measurable  changes  in  water  quantity  would  be  expected  only  where  timber  har\'est  occurs  in  small 

23  watersheds,  particularly  within  the  rain-on-snow  elevation  zone.  This  alternative  includes  existing 

24  program  requirements  to  analyze  CWE,  including  watershed-level  thresholds  to  protect  beneficial 

25  water  uses  with  a  low  to  moderate  degree  of  risk. 

26  4.6.2.3      Alternative  2  (Proposed  HCP) 

27  Water  Quality 

Alternative  2  would  provide  the  potential  for  more  water  quality  protection  than  Alternative  1 .  This 
alternative  would  include  the  additional  commitments  for  a  more  formal  documentation  of  CWE 
analysis  and  process  for  setting  project- le\el  thresholds. 

Unlike  Alternative  I ,  Alternative  2  would  include  additional  riparian  harvest  commitments  for  Class 
1  streams  with  HCP  fish  species  (commitment  AQ-RM 1 ).  In  most  cases,  there  would  be  a  25-foot 
no-har\est  buffer  in  RMZs.  Partial-har\est  would  be  allowed  in  the  rest  of  the  R\4Z,  v\hich  is 
designed  to  ensure  adequate  levels  of  shade.  Altemative  2  also  would  extend  the  RMZ  for  CMZs 
when  they  are  likely  to  influence  riparian  functions.  This  would  provide  greater  assurance  that 
temperature  criteria  would  be  met  in  Class  1  streams  supporting  HCP  fish  species  (Tier  1 ).  For 
Altemati\e  2.  riparian  management  for  Class  1  streams  with  non-HCP  fish  species  and  for  Class  2 
and  3  streams  without  fish  would  be  the  same  as  Altemative  1 ,  and  would  provide  relatively  less 
assurance  that  temperature  criteria  would  be  met  in  those  stream  reaches. 
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1  Alternative  2  commitments  for  reducing  sediment  delivery  would  be  greater  than  for  Alternative  1, 

2  with  commitments  AQ-SD4  and  AQ-RMl  designed  to  reduce  potential  sediment  delivery  from 

3  timber  harvest,  site  preparation,  and  slash  treatments.  These  commitments,  combined  with  25-foot 

4  no-cut  buffers  within  RMZs  and  greater  DNRC  oversight  on  harvests  greater  than  100  mbf  in 

5  watersheds  with  HCP  fish  species  would  reduce  the  potential  for  delivery  of  eroded  sediment  to 

6  streams  or  lakes. 

7  Under  this  alternative,  a  DNRC  water  resource  specialist  would  be  required  to  review  proposed 

8  harvests  greater  than  1 00  mbf  in  watersheds  with  HCP  fish  species  and  make  recommendadons  to 

9  reduce  sediment  delivery  (commitment  AQ-SD4).  This  would  ensure  that  adequate  technical  input 

10  would  be  included  in  project  design  and  would  likely  reduce  the  potential  for  harvest-related  eroded 

1 1  sediment  reaching  streamside  buffers,  thereby  reducing  the  risk  of  increased  sediment  reaching  the 

12  streams  or  lakes  as  compared  to  Alternative  1 . 

13  Alternative  2  also  includes  additional  commitments  for  reducing  sediment  delivery  from  new  and 

14  existing  roads  (AQ-SD2  and  AS-SD3)  compared  to  Alternative  1.  This  alternative  specifies 

15  completion  of  a  road  sediment  delivery  inventory  within  10  years  for  bull  trout  watersheds  and 

1 6  within  20  years  for  watersheds  with  westslope  cutthroat  trout  or  Columbia  redband  trout. 

1 7  Corrective  actions  for  roads  with  a  high  risk  of  sediment  delivery  would  be  required  within  15  years 

18  in  bull  trout  watersheds  and  within  25  years  for  westslope  cutthroat  trout  and  Columbia  redband 

19  trout  watersheds.  Alternative  2  would  also  address  roads  with  moderate  risk  of  sediment  delivery 

20  on  a  project  basis,  and  it  would  incorporate  goals,  targets,  and  prescriptions  in  approved  TMDLs 

2 1  applicable  to  covered  forest  management  activities  in  some  cases.  Compared  to  Alternative  1 ,  the 

22  faster  timeframe  for  correction  of  erosion  problem  sites  with  Alternative  2  would  reduce  road- 

23  related  erosion  impacts  because  problem  areas  would  be  addressed  sooner.  This,  combined  with 

24  more  streamside  buffer  protection,  would  reduce  the  amount  of  sediment  delivered  to  streams  and 

25  lakes  in  a  shorter  time-period  than  Alternative  1. 

26  With  Alternative  2,  and  similar  to  Alternative  1,  an  estimated  1,387  miles  of  new  road  would  be 

27  built  within  the  50-year  Permit  term  (Table  4.4-6).  These  new  roads  would  increase  surface  storm 

28  runoff  and  erosion,  especially  during  the  first  few  years  following  construction. 

29  Alternative  2  also  commits  DNRC  to  more  stream  crossing  improvements  than  Alternative  1 .  It 

30  calls  for  prioritizing  streams  with  HCP  fish  species  and  improving  crossings  within  a  known 

3 1  timeframe  of  1 5  years  for  bull  trout  watersheds  and  30  years  for  westslope  cutthroat  trout  and 

32  Columbia  redband  trout  watersheds  (commitments  AQ-FC5,  6,  and  7).  This  alternative  also 

33  requires  improvements,  or  at  least  improvement  designs,  to  be  completed  faster  by  calling  for  one- 

34  sixth  of  all  sites  that  do  not  meet  connectivity  conservation  objectives  to  be  improved  every  5  years 

35  (commitment  AQ-FC8).  These  improvements  would  be  specifically  for  fish  criteria,  but  because 

36  the  crossings  would  be  modified,  erosion  and  reduced  failure  risk  could  also  be  a  part  of  the  designs. 

37  The  faster  timeframe  for  stream  crossing  upgrades  would  help  reduce  local  and  cumulative  erosion 

38  and  delivery  of  sediment  to  the  streams  compared  to  Alternative  1,  under  which  the  upgrades  would 

39  occur  more  slowly. 

40  Compared  to  Alternative  1 ,  Alternative  2  includes  additional  management  commitments  that  would 

41  identify  grazing  impacts  to  stream  banks  and  riparian  vegetation  through  enhanced  coarse-filter 

42  reviews  during  the  midterm  and  renewal  periods  for  grazing  licenses  (commitment  AQ-GRl).  To 
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1  the  extent  that  the  reviews  result  in  actions  taken  to  protect  stream  banks  and  riparian  plants  from 

2  grazing  impacts,  erosion  and  sediment  delivery  to  streams  could  be  reduced  under  Alternative  2. 

3  Beyond  reducing  the  turbidity.  TSS.  and  nutrient  impacts  from  sediment  delivery,  additional  water 

4  quality  benefits  could  result  from  healthier  riparian  vegetation  that  provides  more  shade  to  help 

5  reduce  high  water  temperatures  and  increase  low  dissolved  oxygen  concentrations. 

6  Water  Quantity 

7  Generally,  water  quantity  effects  under  Alternative  2  are  expected  to  be  similar  to  Alternative  1 . 

8  There  would  be  a  small  difference  in  the  overall  amount  of  planned  timber  har\'est,  with  an  increase 

9  in  harvest  of  approximately  10  percent  under  Alternative  2  compared  to  Alternative  1 

10  (Table  4.2-14).  The  biggest  difference  between  Alternatives  1  and  2  is  in  the  Stillwater  Unit,  where 

1 1  Altemati\e  2  would  have  nearly  50  percent  more  hardest  than  Alternative  1 .  These  differences 

12  would  have  the  potential  to  result  in  measurable  changes  in  water  quantity  where  more  timber 

1 3  harvest  would  be  concentrated  in  small  watersheds,  particularly  within  the  rain-on-snow  elevation 

14  zone.  While  Alternative  1  would  continue  existing  program  commitments  to  analyze  CWE, 

15  including  watershed-level  thresholds  to  protect  beneficial  water  uses  with  a  low  to  moderate  degree 

16  of  risk.  Alternative  2  includes  additional  CWE  commitments  for  a  more  formalized  documentation 

1 7  of  CWE  analysis  and  process  for  setting  project-level  thresholds  for  watersheds  with  HCP  fish 

1 8  species  (commitment  AQ-CW 1 ). 

19  4.6.2.4      Alternative  3  (Increased  Conservation  HCP) 

20  Water  Qualitv 

Alternative  3  provides  the  most  protective  commitments  for  streamside  buffers  and  would  apply  the 
most  commitments  for  road  and  harvest  area  practices.  Commitments  beyond  those  specified  under 
other  alternatives  include  a  mandatory  Level  3  watershed  analysis  if  the  equivalent  clearcut  area 
(ECA)  on  an  HCP  project  area  watershed  exceeds  25  percent.  If  this  analysis  indicates  a  high  or 
moderate  watershed  risk,  then  DNRC  would  be  required  to  prepare  a  mitigation  plan  for  review  and 
approval  by  the  USFWS.  Consequently,  this  altemarive  would  provide  the  greatest  potenfial  for 
protection  of  water  quality. 

With  Alternative  3,  forest  management  activities  would  be  subject  to  additional  riparian  harvest 
commitments  for  Class  1  streams  with  HCP  fish  species.  In  addition  to  the  streamside  buffer 
commitments  specified  in  Alternative  2,  Alternative  3  would  prohibit  harvest  in  the  fiill  width  of  the 
RMZ.  Of  all  the  alternatives,  this  one  would  provide  the  greatest  protection  for  shade  and 
temperature.  Unlike  Altemati\'es  1  and  2,  Alternative  3  would  also  account  for  the  changing  nature 
of  streams  by  including  the  CMZ  in  the  no-harvest  buffer,  providing  greater  assurance  that  riparian 
forest  shade  and  temperature  protection  would  be  maintained  in  the  long  term,  and  thereby 
increasing  the  potential  for  meeting  temperature  water  quality  criteria. 

Alternative  3  includes  additional  commitments  beyond  those  in  Alternative  2  for  reducing  sediment 
delivery'  from  roads.  The  completion  timeline  for  road  sediment  delivery  inventories  would  be 
shorter,  within  5  years  for  bull  trout  watersheds,  and  within  10  years  for  westslope  cutthroat  trout 
and  Columbia  redband  trout  watersheds.  Corrective  actions  for  roads  with  high  risk  of  sediment 
delivery  would  also  be  required  to  be  completed  5  years  faster  than  Alternative  2,  within  10  years  in 
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1  bull  trout  watersheds  and  20  years  for  westslope  cutthroat  trout  and  Columbia  redband  trout 

2  watersheds,  while  Alternative  1  would  incorporate  corrective  actions  into  specific  harvest  or  road 

3  projects  only  when  funding  is  available.  Similar  to  Alternative  2,  Alternative  3  would  also  address 

4  moderate  sediment  delivery  roads  on  a  project  basis  and  require  a  DNRC  water  resource  specialist 

5  to  review  proposed  road  activities  in  watersheds  with  HCP  fish  species  and  make  recommendations 

6  to  reduce  sediment  delivery. 

7  Alternative  3  stream  crossing  design  commitments  are  the  same  as  for  Alternative  2,  but  they  would 

8  be  required  to  be  completed  more  quickly,  within  1 0  years  for  bull  trout  streams  and  20  years  for 

9  streams  with  westslope  cutthroat  trout  and  Columbia  redband  trout.  This  faster  timeframe  for 

1 0  stream  crossing  upgrades  would  help  reduce  cumulative  erosion  and  delivery  of  sediment  to  the 

1 1  streams  compared  to  Alternatives  1  and  2  where  the  upgrades  occur  more  slowly. 

1 2  Under  Alternative  3,  an  estimated  1 ,322  miles  of  new  road  would  be  constructed  within  the  50-year 

13  Permit  term,  which  is  about  6  fewer  miles  than  Alternative  2  and  86  fewer  miles  than  Alternative  1 

14  (Table  4.4-6).  These  new  roads  would  increase  surface  storm  runoff  and  erosion,  especially  during 

15  the  first  few  years  following  construction,  but  the  increase  would  be  slightly  less  than  for 

16  Alternatives  1  and  2. 

17  Compared  to  Alternative  1,  Alternative  3  includes  additional  management  commitments  for 

18  identifying  grazing  impacts  to  stream  banks  and  riparian  vegetation  through  enhanced  coarse-filter 

19  reviews  during  the  midterm  and  renewal  periods  for  grazing  licenses.  These  commitments  go 

20  beyond  those  of  Alternative  2  by  requiring  the  enhanced  coarse-filter  reviews  of  grazing  effects 

2 1  every  year  rather  than  every  5  years.  To  the  extent  that  the  reviews  result  in  actions  taken  to  protect 

22  stream  banks  and  riparian  plants  from  grazing  impacts,  erosion  and  sediment  delivery  to  streams 

23  could  be  further  reduced  under  Alternative  3.  These  reductions  in  grazing  impacts  could  improve 

24  water  quality  conditions  for  turbidity,  TSS,  water  temperature,  and  dissolved  oxygen. 

25  Water  Quantity 

26  Generally,  water  quantity  effects  under  Alternative  3  are  expected  to  be  similar  to  Altemarive  1 . 

27  There  would  be  a  small  difference  in  the  overall  amount  of  planned  timber  harvest  between 

28  alternatives,  with  Altemarive  3  having  about  13  percent  less  harvest  than  Altemarive  2  and  5  percent 

29  less  than  Alternative  1  within  the  planning  area  (Table  4.2-14).  The  biggest  difference  between 

30  altematives  would  be  in  the  Stillwater  Unit,  where  Altemarive  3  would  have  nearly  50  percent  less 

3 1  harvest  planned  than  under  Altemarive  2.  The  differences  would  have  the  potenrial  to  result  in 

32  measurable  changes  in  water  quanrity  only  where  more  timber  harvest  is  concentrated  in  small 

33  watersheds,  particularly  within  the  rain-on-snow  elevation  zone.  Altematives  1,  2,  and  3  include 

34  conservarion  commitments  to  analyze  CWE,  including  watershed-level  thresholds  to  protect 

35  beneficial  water  uses  with  a  low  to  moderate  degree  of  risk.  For  watersheds  with  HCP  fish  species, 

36  Alternative  3  includes  additional  CWE  commitments  for  a  Level  3  watershed  analysis  wherever 

37  ECAs  on  HCP  project  area  watersheds  exceed  25  percent.  If  Level  3  analysis  indicates  a  moderate 

38  or  high  level  of  watershed  risk,  then  a  mitigation  plan  would  be  completed  by  DNRC  and  reviewed 

39  and  approved  by  the  USFWS. 
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1  4.6.2.5      Alternative  4  (Increased  Management  Flexibility  HCP) 

2  Water  Quality 

3  Altemati\  e  4  provides  the  potential  for  more  water  quality  protection  compared  to  Alternative  1 ,  but 

4  less  than  Alternatives  2  and  3.  This  alternative  would  include  the  additional  commitments  for  a 

5  more  formal  documentation  of  CWE  analysis  and  process  for  setting  project-level  thresholds, 

6  With  Altemati\e  4.  riparian  management  activities  would  be  the  same  as  Alternative  1,  except  with 

7  a  25-foot  no-har\est  buffer  added  to  RMZs  for  Class  1  streams  with  HCP  fish  species.  Partial- 

8  harvest  would  be  allowed  in  the  rest  of  the  RMZ,  and  RMZs  would  also  be  extended  for  CMZs, 

9  similar  to  Alternative  2.  This  would  provide  greater  assurance  that  temperature  criteria  would  be 

1 0  met  in  Class  1  streams  supporting  HCP  fish  species  (Tier  1 )  compared  to  Alternative  1 .  For 

1 1  Alternative  4,  and  like  Alternatives  2  and  3,  riparian  management  for  Class  1 ,  2,  and  3  streams  with 

1 2  non-HCP  fish  species  and  Class  2  and  3  streams  without  fish  would  be  the  same  as  Alternative  1 

1 3  and  would  provide  relatively  less  assurance  that  temperature  criteria  could  be  met  on  those  stream 

1 4  reaches. 

1 5  Similar  to  Alternatives  2  and  3,  Alternative  4  maintains  a  25-foot  no-harvest  buffer  along  streams. 

16  This  pro\ision,  along  with  a  CMZ  defined  the  same  as  for  Alternative  2,  would  reduce  the  potential 

1 7  for  sediment  delivery  to  streams  compared  to  Alternative  1 .  Alternative  4  commitments  for  harvest- 

1 8  related  surface  erosion,  site  preparation,  and  slash  treatments  are  the  same  as  for  Alternative  1 ,  so 

1 9  more  sediment  could  potentially  reach  the  buffer  area  compared  to  Alternatives  2  and  3. 

The  completion  timeline  for  road  sediment  delivery  im'entories  is  5  years  longer  than  Alternative  2 
and  1 0  years  longer  than  Alternative  3  for  bull  trout,  westslope  cutthroat  trout,  and  Columbia 
redband  trout  watersheds.  This  would  increase  the  potenfial  for  water  quality  degradation  fi-om 
sediment  delivery  compared  to  Alternatives  2  and  3.  However,  because  timelines  are  still  a  part  of 
this  altemati\'e.  the  potential  for  water  quality  degradadon  would  likely  be  lower  compared  to 
Alternative  1. 

New  road  construction,  reconstruction,  and  maintenance  commitments  are  the  same  as  for 
Alternatives  2  and  3.  Alternative  4  would  result  in  the  same  amount  of  new  roads  as  Alternative  2, 
which  would  be  slightly  lower  than  Altemarive  1  and  slightly  higher  than  Alternative  3 
(Table  4.4-6).  As  for  the  other  alternatives,  these  new  roads  would  increase  surface  storm  runoff 
and  erosion,  especially  during  the  first  few  years  following  construction. 

Corrective  acfions  for  roads  with  high  risk  of  sediment  delivery  are  less  restrictive  under  Alternative 
4  and  would  only  be  completed  on  a  project  basis,  rather  than  within  a  specified  timefi-ame  as  under 
Alternatives  2  and  3.  This  would  increase  the  risk  of  water  quality  effects  relative  to  Alternatives  2 
and  3.  As  for  Alternatives  2  and  3,  this  alternative  requires  a  DNRC  water  resource  specialist  to 
re\iew  proposed  road  actixities  in  watersheds  with  HCP  fish  species  and  make  recommendations  to 
reduce  sediment  delivery.  Alternative  4  would  likely  have  a  lower  risk  of  water  quality  effects  than 
Alternative  1,  which  would  have  no  timefi-ame  specified  or  specific  method  identified  for 
prioritizing  corrective  actions  based  on  risk  of  sediment  delivery. 

Alternative  4  stream  crossing  commitments  are  the  same  as  for  Alternative  2,  but  they  would  be 
completed  on  a  project  basis  instead  of  within  a  fixed  timefi-ame.  This  would  slow  down  the 
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1  implementation  of  repairs  on  the  crossings  more  likely  to  fail,  thereby  increasing  the  probability  of 

2  increased  sediment  delivery  and  water  quality  impacts  to  streams  as  compared  to  Altematives  2  and 

3  3  while  decreasing  the  probability  as  compared  to  Alternative  1. 

4  Compared  to  Alternative  1,  Alternative  4  includes  additional  management  commitments  addressing 

5  grazing  impacts  to  stream  banks  and  riparian  vegetation  through  enhanced  coarse-filter  reviews. 

6  These  commitments  are  less  restrictive  than  those  of  Altematives  2  and  3  by  requiring  enhanced 

7  coarse-filter  reviews  of  grazing  effects  only  once  every  10  years,  rather  than  every  5  years 

8  (Alternative  2)  or  every  year  (Alternative  3).  To  the  extent  that  the  reviews  would  result  in  actions 

9  taken  to  protect  stream  banks  and  riparian  plants  from  grazing  impacts,  erosion  and  sediment 

1 0  delivery  to  streams  could  be  reduced  under  Alternative  4  as  compared  to  Altemative  1 . 

11  Water  Quantity 

12  Generally,  water  quantity  effects  under  Altemafive  4  are  expected  to  be  similar  to  Altemative  1 . 

1 3  The  amount  of  planned  timber  harvest,  including  management  activities  within  the  Stillwater  Core, 

14  and  CWE  commitments  under  Altemative  4  would  be  the  same  as  those  under  Altemative  2,  so 

1 5  potential  changes  to  water  quantity  would  likely  be  the  same  as  well. 

16  4.6.2.6      Summary 

1 7  DNRC  has  achieved  a  high  level  of  success  with  protection  and  mitigation  efforts  under  its  current 

1 8  forest  management  program,  resulting  in  97  to  98  percent  application  and  effectiveness  of  BMPs  to 

19  limit  sediment  delivery  to  streams  (DNRC  2006e).  DNRC's  existing  program  would  continue 

20  under  Altemative  1,  so  this  level  of  success  would  be  expected  to  continue  during  the  Permit  term. 

21  However,  compared  to  the  action  altematives,  Altemative  1  would  not  provide  any  additional 

22  protection  of  streamside  buffers,  additional  commitments  for  road  and  harvest  area  practices  that 

23  protect  water  quality,  more  fomial  documentation  of  CWE  thresholds  and  mitigation  requirements, 

24  or  enhanced  coarse-filter  reviews  of  grazing  effects.  All  three  action  altematives  would  provide 

25  some  level  of  these  additional  commitments,  with  Altemative  3  providing  the  most  protective 

26  measures  and  least  risk  of  adverse  effects  on  water  quality,  followed  by  Altemative  2,  then 

27  Altemative  4. 

28  Changes  in  water  quantity  effects  would  generally  be  similar  among  all  altematives.  Potential  to 

29  measurably  change  water  quantity  would  be  highest  under  Altematives  2  and  4,  because  these 

30  altematives  have  the  highest  levels  of  planned  timber  harvest  and  include  increasing  management  in 

3 1  the  Stillwater  Core.  However,  differences  among  altematives  would  have  the  potential  to  result  in 

32  measurable  changes  in  water  quantity  only  where  more  timber  harvest  is  concentrated  in  small 

33  watersheds,  particularly  within  the  rain-on-snow  elevation  zone. 


Chapter  4  4-134  Montana  DNRC 

Water  Resources  Draft  EIS 


1  4.7    Plant  Species  of  Concern,  Noxious  Weeds,  and  Wetlands 

2  4.7.1  Plant  Species  of  Concern 

3  4.7.1.1       Affected  Environment 

4  This  section  describes  the  regulatory  framework  under  which  DNRC  manages  for  plant  species  of 

5  concern  (SOC);  describes  known  presence  of  plant  SOC  in  the  planning  area  and  HCP  project  area; 

6  and  identifies  management  activities  that  may  adversely  affect  those  species. 

7  Regulatory  Framework 

8  Tlie  USFWS  is  the  federal  agency  responsible  for  listing  plant  species  requiring  protection  under  the 

9  ESA.  While  Montana's  Nongame  and  Endangered  Species  Conservation  Act  (MCA  87-5-101 

1 0  through  103)  offers  protection  to  endangered  indigenous  wildlife  species,  it  currently  does  not  offer 

1 1  any  protection  to  threatened  or  endangered  plant  species. 

12  The  Montana  Natural  Heritage  Program  (MNHP)  maintains  a  database  and  serves  as  the 

1 3  clearinghouse  for  Montana  SOC,  which  includes  taxa  that  are  at-risk  or  potentially  at-risk  due  to 

1 4  rarity,  restricted  distribution,  habitat  loss,  and/or  other  factors  (MNHP  2008a).  SOC  encompass 

1 5  federally  listed  threatened,  endangered,  or  candidate  species  and  species  identified  as  sensitive  by 

16  organizations  or  agencies  in  Montana. 

DNRC  manages  for  threatened  and  endangered  plant  species  under  ARM  36. 1 1 .428  and  for 
sensitive  plant  species  under  ARM  36. 1 1 .436.  Both  of  these  rules  direct  DNRC  to  give 
consideration  to  these  species  during  project  design,  conduct  surveys  if  needed  to  determine  specific 
locations  of  plant  SOC  populations,  and  develop  mitigation  measures  designed  to  avoid  or  minimize 
risk  to  populations  present  in  areas  where  management  is  planned.  ARM  36. 1 1 .428  also  gives 
DNRC  the  discretion  to  participate  in  interagency  working  groups  established  to  manage  the 
recovery  effort  of  listed  species  and  requires  DNRC  to  report  sightings  of  listed  species  to 
respective  working  groups  or  to  the  MNHP. 

During  the  timber  sale  planning  process  and  prior  to  MEPA  analysis,  DNRC  submits  a  request  to 
the  MNHP  for  a  list  of  plant  SOC  and  associated  habitat  that  may  occur  within  the  proposed  harvest 
area.  If  plant  SOC  are  identified  within  the  area,  and  DNRC  determines  that  harvest  activities  may 
adversely  affect  those  species,  field  surveys  are  conducted  to  identify  potential  locations  or  delineate 
known  locations  of  the  plant  species.  Depending  on  location  of  the  species,  timing  of  harvest,  and 
harvest  method,  mitigations  may  be  developed  to  avoid  or  minimize  potential  impacts  resulting 
from  harvest  activities. 

Plant  Species  of  Concern  in  the  Planning  Area  and  HCP  Project  Area 

MNHP  produces  periodic  publications  identifying  plant  SOC  and  potential  plant  SOC.  MNHP 
employs  the  standardized  ranking  system  developed  by  the  international  network  of  Natural 
Heritage  Programs  to  denote  global  and  state  status  of  individual  plant  and  animal  species. 
MNHP's  2006  Plant  Species  of  Concern  report  identifies  358  vascular  plant  SOC  and  133  vascular 
plants  of  potential  concern.  Taxa  included  in  the  SOC  category  are  ranked  as  SI,  SI  S2,  S2,  S2S3, 
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1  SH,  or  G3  (MNHP  2006)  and  include  federally  listed  threatened  and  sensitive  species.  The 

2  following  definitions  describe  the  different  categories  of  state  ranking  system  used  for  SOC: 

3  •     SI .  At  high  risk  because  of  extremely  limited  and/or  rapidly  declining  population  numbers, 

4  range,  and/or  habitat,  making  it  highly  vulnerable  to  global  extinction  or  extirpation  in  the 

5  state. 

6  •     S2.  At  risk  because  of  very  limited  and/or  potentially  declining  population  numbers,  range, 

7  and/or  habitat,  making  it  vulnerable  to  global  extinction  or  extirpation  in  the  state. 

8  •     G3  S3.  Potentially  at  risk  because  of  limited  and/or  declining  numbers,  range,  and/or 

9  habitat,  even  though  it  may  be  abundant  in  some  areas. 

10  •     SH.  Historical,  known  only  from  records  usually  40  or  more  years  old;  may  be 

1 1  rediscovered. 

1 2  Plants  listed  as  federally  threatened  or  endangered  by  the  USFWS  receive  a  ranking  of  S 1  or  S2. 

13  Of  the  358  vascular  plant  SOC,  279  are  known  to  occur  throughout  the  planning  area.  No 

14  endangered  plant  species  and  three  federally  threatened  species  have  been  identified  in  Montana. 

1 5  Plant  SOC  known  to  persist  in  the  planning  area  include  all  three  federally  threatened  species.  The 

16  remaining  SOC  are  ranked  as  SI,  S2,  S1S2,  S2S3,  and  SH.  Of  the  279  plant  SOC  known  to 

1 7  historically  or  currently  exist  in  the  planning  area,  55  (including  federally  threatened  species)  are 

1 8  known  to  currently  exist  in  the  HCP  project  area  (Table  E4-2  in  Appendix  E,  EIS  Tables).  These 

19  species  occupy  a  range  of  various  habitats,  including 

20  •     Wetland/Riparian.  Areas  along  springs,  fens,  rivers,  streams,  lakes,  and  ponds. 

2 1  •     Grassland.  Meadows,  gravelly  grasslands,  or  mesic  grasslands  in  valley  bottoms  and 

22  foothills. 

23  •     Dry  Woodland.  Grasslands  or  meadows  in  dry  open  woodlands  typically  occupied  by 

24  ponderosa  pine. 

25  •     Shrub  Steppe.  Areas  with  sparse  vegetation  typically  dominated  by  sagebrush. 

26  •     Moist  Forest.  Typically  densely  stocked  or  mature  coniferous  forests  that  have  dense  litter 

27  and  vegetation  on  the  forest  floor.  Also  includes  open  forests  that  have  moist  soils. 

28  •     Rock  Outcroppings.  Talus  slopes  or  rock  crevices. 

29  Of  these  habitats,  most  SOC  on  HCP  project  area  lands  exist  in  wefland/riparian  areas  and  moist 

30  forests  (Table  E4-2  in  Appendix  E,  EIS  Tables). 

31  Threatened  Plants 

32  Spalding's  Campion 

33  Populations  of  Spalding's  campion  (Silene  spaldingii)  have  been  documented  in  the  HCP  project 

34  area  in  the  NWLO  (MNHP  2008b).  Known  occurrences  of  this  species  occur  in  open,  dry 

35  grasslands  in  valleys  and  foothills  in  the  northwestern  part  of  the  state.  Invasive  weeds,  housing 

36  development,  grazing,  road  construction,  fire  exclusion,  and  population  isolation  threaten  the 

37  persistence  of  this  species  throughout  its  extent. 
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1  Spalding's  campion  was  listed  by  the  USFWS  as  threatened  on  October  10,  2001  (as  Spalding's 

2  catchfly.  66  FR  51597-51606).  When  listed,  the  USFWS  found  that  designation  of  critical  habitat 

3  for  this  species  was  prudent;  however,  no  such  designation  has  yet  been  made.  A  draft  recovery 

4  plan  for  Spalding's  campion  was  issued  on  March  1^6.  2006  (71  FR  13625-13626)  (USFWS  2006a). 

5  This  plan  identifies  five  distinct  physiographic  regions  in  which  populations  of  Spalding's  catchfly 

6  reside,  one  of  v\hich  is  located  within  the  NWLO  (in  intermontane  valleys).  The  recovery  strategy 

7  presented  in  this  plan  includes  the  identification  of  key  conservation  areas  within  each  distinct 

8  physiographic  region  for  additional  actions  to  protect,  enhance,  and  maintain  existing  large 

9  populations  of  Spalding's  campion.  Recovery  acfions  identified  in  the  plan  include  enhancing  the 

1 0  existing  populations,  surveying  for  additional  populations,  addressing  species  recovery  in 

1 1  management  plans,  controlling  and  managing  invasive  non-native  plant  species,  protecting  the 

12  species  fi"om  development,  and  effectively  managing  livestock  grazing  in  the  species'  habitat 

13  (USFWS  2005a). 

14  Water  Howellia 

1 5  Populations  of  water  howellia  {Howellia  aquatilis)  have  been  documented  in  the  HCP  project  area 

16  in  the  Swan  River  State  Forest  (MNHP  2008b;  Pierce  2000,  2003).  Water  howellia  is  restricted  to 

17  small  pothole  ponds  and  abandoned  river  oxbows  associated  with  broadleaf  riparian  trees  and  a 

1 8  well-developed  riparian  shrub  component.  Timber  harvesting,  road  construction,  land  development, 

1 9  certain  recreational  activities,  and  invasive  plants  are  factors  that  threaten  this  species 

20  (Mincemoyer  2005). 

Water  howellia  was  listed  by  the  USFWS  as  threatened  on  July  14,  1994  (59  FR  35860-35864) 
(USFWS  2006a).  When  listed,  the  USFWS  found  that  designation  of  critical  habitat  for  this  species 
was  not  prudent  due  to  the  potential  for  increased  take  or  vandalism  of  the  species.  A  draft  recovery 
plan  for  water  howellia  was  completed  in  1996;  however,  it  was  not  finalized  or  adopted  by  the 
USFWS  (Mincemoyer  2005).  Mincemoyer  completed  a  range-wide  status  assessment  for  this 
species  in  2005.  The  checkerboard  ownership  within  the  Swan  River  Valley  was  listed  as  a 
complicating  factor  for  management  of  this  species,  as  several  occurrences  occupy  more  than  one 
ownership  (Mincemoyer  2005). 

Ute  Ladies'  Tresses 

Although  Ute  ladies'  tresses  (Sprianthes  diluvialis)  has  been  documented  in  the  planning  area,  no 
known  populations  exist  in  the  HCP  project  area  (MNHP  2008b).  This  species  appears  to  prefer 
meandering  wetlands  and  swales  in  broad,  open  valleys  at  margins  with  calcareous  carbonate 
accumulations.  Habitat  loss  associated  with  urban  development,  road  construction,  and  agriculture 
threatens  to  reduce  current  populations  of  this  species  (Fertig  et  al.  2005). 

The  USFWS  listed  the  Ute  ladies'  tresses  as  threatened  on  January  17,  1992  (57  FR  2048-2054) 
(USFWS  2006a).  When  listed,  the  USFWS  found  that  designation  of  critical  habitat  for  this  species 
was  not  prudent  due  to  the  potential  for  increased  vulnerability  of  this  orchid  to  collection.  A  draft 
recovery  plan  for  Ute  ladies'  tresses  was  completed  in  1995;  however,  it  was  not  finalized  by  the 
USFWS  (Fertig  et  al.  2005).  On  October  12,  2004,  the  USFWS  initiated  a  12-month  status  review 
of  the  Ute  ladies'  tresses  in  response  to  a  petition  for  de-listing  of  the  species.  A  range- wide  status 
review  was  completed  in  September  2005  (Fertig  et  al.  2005),  indicating  that  this  species  is  more 
widely  distributed  and  abundant  than  what  was  known  for  the  original  listing.  However,  a  decision 
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1  to  de-list  this  species  has  not  been  made  by  the  USFWS,  and  it  remains  Hsted  as  threatened 

2  (USFWS  2006a). 

3  Because  Ute  ladies'  tresses  have  not  been  document  in  the  HCP  project  area,  they  are  not  fiarther 

4  addressed  in  this  analysis. 

5  Management  Activities  Affecting  Plant  Species  of  Concern 

6  DNRC  forest  management  practices  that  may  affect  plant  SOC  and/or  their  current  or  potential 

7  habitats  include  timber  harvesting,  road  construction  and/or  maintenance,  and  grazing.  These 

8  activities  may  either  directly  remove  existing  populations  or  indirectly  affect  these  species  by 

9  altering  the  habitat  in  which  they  persist.  Indirect  effects  resulting  from  the  above  mentioned 

10  management  activities  may  include  alteration  of  hydrologic  functions;  increased 

1 1  sedimentation/siltation  into  riparian  zones;  soil  disturbance  or  removal,  which  may  exacerbate 

12  noxious  weed  spread;  and  alteration  of  vegetative  cover  that  may  decrease  the  suitability  of  current 

13  habitat. 

14  4.7.1.2      Environmental  Consequences 

15  This  section  discusses  the  potential  direct  and  indirect  effects  of  the  three  proposed  action 

16  alternatives  on  threatened  plant  species  and  other  plant  SOC  and  their  current  or  potential  habitat  in 

17  the  HCP  project  area  relative  to  those  anticipated  under  the  no-action  alternative.  Cumulative 

18  effects  of  the  alternatives  are  addressed  in  Chapter  5. 

19  Introduction  and  Evaluation  Criteria 

20  DNRC  recognizes  that  certain  levels  of  management  activities  may  increase  potential  risk  to 

21  existing  populations,  to  populations  that  have  not  yet  been  identified,  or  to  potential  habitat  for  plant 

22  SOC.  Factors  associated  with  the  alternatives  that  could  influence  potential  risk  include  amount  of 

23  new  road  construction  and  changes  in  management  strategies  addressing  specific  habitats  in  which 

24  plant  SOC  may  occur.  These  factors  were  used  to  describe  and  compare  the  effects  among  the 

25  proposed  alternatives  on  known  populations  of  plant  SOC  and  preferred  habitat  where  unidentified 

26  populations  may  potentially  exist. 

27  Under  all  alternatives,  there  would  be  no  policy  changes  specific  to  the  management  of  plant  SOC, 

28  including  Spalding's  campion  and  water  howellia.  DNRC  would  continue  to  manage  for  threatened 

29  plant  species  and  other  plant  SOC  under  ARMs  36. 1 1 .428  and  36. 1 1 .436,  both  of  which  require 

30  DNRC  to  minimize  potential  impacts  to  known  populations  of  plant  SOC  (as  described  under 

3 1  Regulatory  Framework,  above).  DNRC  would  continue  to  inquire  about  location,  status,  and 

32  recovery  efforts  associated  with  plant  SOC,  and  would  apply,  to  the  maximum  extent  practicable, 

33  measures  that  would  avoid  or  minimize  impacts  to  known  plant  SOC  populations.  Therefore, 

34  impacts  associated  with  all  of  the  alternatives  are  not  expected  to  adversely  effect  known 

35  populations  of  the  threatened  species  Spalding's  campion  and  water  howellia  that  occur  in  the  HCP 

36  project  area. 

37  DNRC  recognizes  that  undiscovered  populations  of  threatened  plant  species  and  other  plant  SOC 

38  likely  exist  throughout  portions  of  the  HCP  project  area.  To  account  for  potential  impacts  to  these 

39  unknown  populations,  the  following  analyses  disclose  the  effects  associated  with  alternatives  that 
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1  may  affect  habitat  commonly  associated  with  Spalding's  campion  and  water  howelha  and  other 

2  plant  SOC. 

3  Alternative  1  (No  Action) 

4  DNRC  would  construct  approximately  1 ,400  miles  of  new  road  on  HCP  project  area  lands  within 

5  50  years  (derived  from  Table  4.4-6  including  blocked  and  scattered  lands).  New  road  miles  may 

6  introduce  noxious  weeds  into  areas,  thereby  potentially  increasing  risk  of  adverse  effects  to  plant 

7  SOC  populations  or  habitat. 

8  Riparian  harvest  conservation  commitments  currently  in  place,  which  would  continue  under 

9  Altemati\'e  1 ,  contain  measures  that  may  provide  some  degree  of  protection  to  wetland/riparian 

1 0  plant  SOC  including  water  howellia.  For  example,  SMZs  would  continue  to  be  extended  to  create 

1 1  RMZs  equal  to  one  SPTH  along  streams  supporting  fish  populations.  This  would  continue  to  offer 

1 2  protection  to  wetland/riparian  plant  SOC  that  may  occur  along  such  waterways.  Other  measures 

13  include  the  prohibition  of  clearcutting;  retaining  shrubs,  sub-merchantable  trees,  and  half  of  the 

14  merchantable  trees  within  SMZs;  and  retaining  trees  to  provide  adequate  levels  of  shade  in  RMZs. 

1 5  WMZs  would  continue  to  be  established  when  forest  management  activities  are  proposed  within  or 

1 6  adjacent  to  an  isolated  wetland  or  adjacent  to  a  wetland  found  within  an  SMZ.  All  of  these 

1 7  conservation  commitments  currently  existing  in  the  ARMs  would  continue  to  help  reduce  the 

1 8  disturbance  in  wetland/riparian  areas,  and  help  to  maintain  desirable  shading  conditions  for  potential 

19  occurrences  of  water  howellia  and  other  plant  SOC  associated  with  that  habitat. 

Sediment  delivery  reduction  conservation  commitments  under  the  existing  ARMs,  such  as 
minimizing  roads,  implementing  BMPs  during  new  road  construction  and  road  maintenance,  and 
prohibiting  road  construction  in  SMZs  except  when  necessary  to  cross  a  stream,  would  continue  to 
provide  some  protection  to  wetland/riparian  plant  SOC  that  are  vulnerable  to  excess 
sedimentation/siltation.  Minimizing  roads  would  also  continue  to  minimize  the  spread  of  noxious 
weeds  throughout  the  HCP  project  area  and  potential  plant  SOC  habitat.  Gravel  pit  operations 
would  also  continue  to  require  the  implementation  of  BMPs  and  abide  by  the  opencut  mining  permit 
stipulations,  all  of  which  would  continue  to  minimize  the  amount  of  sedimentation/siltation 
occurring  in  wetland/riparian  habitat. 

Stream  banks,  riparian  vegetation,  and  noxious  weed  evaluations  would  continue  during  grazing 
license  renewal  (10-year  cycle)  and  midterm  evaluation  (5-year  cycle).  The  licensee  would 
continue  to  be  required  to  mitigate  or  rehabilitate  riparian  areas  and  stream  channels  when  damage 
is  greater  than  allowed  in  the  ARMs.  This  would  continue  to  afford  minimal  protection  to  plant 
SOC  associated  with  wetland/riparian  habitats. 

Alternative  2  (Proposed  HCP) 

The  differences  in  road  miles  and  other  commitments  under  Altemative  2  that  would  affect  plant 
SOC  are  described  below  and  generally  would  result  in  greater  indirect  protection  of  threatened 
plant  species  and  other  plant  SOC  than  Altemative  1 . 

Altemative  2  would  retain  the  commitment  of  minimizing  total  roads  as  in  Altemative  1,  in  addition 
to  minimizing  new  open  road  construction  in  riparian  zones  and  avalanche  chutes  (commitment 
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1  GB-PR4).  Some  terrestrial  plant  SOC  associated  with  moist  forest  habitats  would  be  afforded  some 

2  degree  of  protection  from  minimizing  roads  in  avalanche  chutes. 

3  The  risk  of  noxious  weed  spread  due  to  amount  of  road  miles  would  be  almost  indistinguishable 

4  between  Alternatives  1  and  2.  In  all,  there  would  be  approximately  2 1  fewer  miles  of  road  by  year 

5  50  when  compared  to  Alternative  1  (Table  4.4-6).  Relative  to  Alternative  1,  under  Alternative  2, 

6  DNRC  would  also  improve  maintenance  of  road  closures  on  scattered  parcels  in  grizzly  bear 

7  recovery  zone  (commitment  GB-RZ3),  which  may  slow  the  spread  of  noxious  weeds  that  is  often 

8  associated  with  off-road  vehicle  traffic.  This  would  likely  decrease  the  chance  of  noxious  weeds 

9  spreading,  thereby  offering  greater  protection  to  plant  SOC. 

10  Grizzly  bear  NROH  spring  management  restrictions  (commitment  GB-NR3)  under  Alternative  2 

1 1  propose  to  prohibit  commercial  forest  management  activities,  pre-commercial  thinning,  and  heavy 

12  equipment  slash  treatment  more  than  100  feet  from  open  roads  during  the  spring  in  spring  habitat. 

13  This  could  provide  plant  SOC  that  inhabit  low-elevation,  moderately  moist  environments,  such  as 

14  river  valley  bottoms  and  mesic  meadows  (water  howellia),  some  degree  of  protection  as  they  sprout 

15  or  come  out  of  dormancy  at  this  time,  when  they  are  young  and  more  vulnerable  to  impacts  from 

16  forest  management  activities.  Some  wetland/riparian  or  grassland  plant  SOC  would  benefit  from 

17  commercial  activity  restrictions  in  spring,  especially  Spalding's  campion,  which  inhabit  open,  mesic 

18  grasslands  in  the  valleys  and  foothills,  consistent  with  the  spring  habitat  of  grizzly  bear. 

19  The  post-denning  mitigation  restrictions  (commitment  GB-RZ5)  in  grizzly  bear  recovery  zones 

20  under  Alternative  2  that  prohibit  motorized  activities  on  slopes  greater  than  45  percent  above 

2 1  6,300  feet  between  April  1  and  May  3 1 ,  could  provide  slight  benefits  to  plant  SOC  that  occur  on 

22  steep  slopes  above  6,300  feet  elevation. 

23  Under  Alternative  2  in  the  Stillwater  Block,  new  permanent  road  construction  would  be  prohibited 

24  on  Class  A  lands,  and  an  8-year  rest  period  of  no  forest  management  activities  would  ensue  after 

25  4  years  of  active  management  (commitment  GB-ST2).  The  8-year  rest  period  may  be  beneficial  for 

26  any  plant  SOC  occurring  in  these  designated  Class  A  lands  by  allowing  the  population  a  period  of 

27  time  to  rebound  and  recover  from  the  disturbance,  depending  on  the  extent  of  the  impact  and 

28  specific  biology  of  the  species. 

29  Riparian  harvest  conservation  commitments  (AQ-RM 1 )  under  Alternative  2  along  non-HCP  fish- 

30  bearing  streams  would  be  the  same  as  those  under  Alternative  1,  and  there  would  be  no  difference  in 

31  the  impact  to  plant  SOC.  However,  along  HCP  fish-bearing  streams,  Alternative  2  would 

32  potentially  expand  the  RMZ  by  30  feet  or  more  (depending  on  slope  and  100-year  site  index  free 

33  height),  establish  a  25-foot  no-harvest  buffer,  and  in  floodprone  areas,  expand  the  RMZ  to  include 

34  the  entire  CMZ,  with  no  harvest  in  active  floodplains  or  unstable  stream  channels.  The  addition  of 

35  the  no-harvest  buffer  would  increase  the  protection  of  wetland/riparian  plant  SOC,  by  giving  a 

36  buffer  where  these  species  would  not  be  disturbed  and  reducing  the  amount  of  tree  harvest  in  a 

37  larger  area  beyond  the  no-harvest  buffer.  This  commitment  would  offer  greater  protection  to  plant 

38  SOC  occurring  in  wetland/riparian  habitats  than  Alternative  1 . 

39  The  sediment  delivery  reduction  conservation  commitments  (AQ-SD2)  under  Alternative  2  put 

40  deadlines  on  the  inventory  and  completion  of  corrective  action  on  roads  that  have  a  high  risk  of 

41  sediment  delivery.  This  could  help  protect  the  habitat  of  water  howellia  and  other  wetland/riparian 

42  plant  SOC  that  are  vulnerable  to  sedimentation. 


Chapter  4  4-140  Montana  DNRC 

Plant  SOC,  Noxious  Weeds,  and  Wetlands  Draft  EIS 


1  Under  the  program-wide  grizzly  bear  conservation  commitment  for  gravel  operations  (GB-PR7), 

2  DNRC  would  comply  with  biennial  agreements  with  county  weed  boards,  using  an  integrated 

3  management  approach  to  control  noxious  weeds  as  is  done  currently  under  Alternative  1 . 

4  Additionally,  Alternative  2  would  limit  the  number  of  active  pits  in  each  administrative  unit  in 

5  addition  to  a  cap  on  the  size  of  non-vegetated  areas  associated  with  large  pits.  Gravel  operations 

6  under  the  aquatic  conservation  commimients  (AQ-SD5)  would  be  prohibited  in  SMZs  and  RMZs, 

7  except  for  one  medium  non-reclaimed  pit  within  the  portion  of  RMZ  extending  beyond  the  SMZ  in 

8  both  the  Stillwater  Block  and  Swan  Unit.  These  commitments  may  benefit  SOC  plants  by 

9  decreasing  the  chances  for  the  spread  of  noxious  weeds,  reducing  overall  disturbance  across  the 

1 0  landscape,  and  controlling  sedimentation  from  gravel  pit  sites. 

1 1  Similar  to  Alternative  1 ,  stream  banks,  riparian  vegetation,  and  noxious  weed  evaluations  would 

1 2  continue  during  grazing  license  renewal  (10-year  cycle)  and  midterm  evaluation  (5-year  cycle). 

1 3  Compared  to  Alternative  1 ,  Alternative  2  would  have  more  stringent  timelines  for  verifying 

14  potential  problem  sites  and  implementing  corrective  actions  to  address  such  problems.  This  would 

1 5  likely  offer  more  protection  to  plant  SOC  associated  with  wetland'riparian  habitats  than 

16  Alternative  1. 

17  Alternative  3  (Increased  Conservation  HCP) 

Overall,  Alternative  3  would  provide  the  greatest  indirect  protection  of  plant  SOC.  This  is 
attributed  to  the  following  more  restrictive  commitments  that  would  be  implemented  under  this 
alternative  versus  Alternative  2. 

Alternative  3  would  result  in  approximately  86  fewer  miles  of  road  by  year  50  when  compared  to 
Alternative  1  (Table  4.4-6).  This  is  the  lowest  level  of  road  construction  of  any  alternative. 

Spring  management  restrictions  (GB-NR3)  under  Alternative  3  further  restrict  motorized  activities 
during  the  spring  period.  This  would  be  slightly  better  for  plant  SOC  that  inhabit  low-elevation, 
moderately  moist  environments,  such  as  mesic  meadows  (Spalding's  campion),  giving  these  species 
10  more  days  of  protection  during  their  emergence. 

The  expansion  of  the  no-harvest  buffer  to  include  the  entire  RMZ  or  CMZ  under  Alternative  3 
(commitment  AQ-RM 1 )  would  increase  protections  to  potential  locations  of  water  howellia  and 
other  wetland'riparian  plant  SOC  occurring  in  riparian  habitat  associated  with  lakes  or  streams 
supporting  HCP  fish  species. 

The  time  period  for  evaluation  and  corrective  action  for  the  inventory  of  roads  for  sediment  delivery 
would  be  5  years  faster  under  Alternative  3  (commitment  AQ-SD2),  ftirther  reducing  the  risk 
wetland'riparian  plant  SOC  face  from  sedimentation,  providing  slightly  better  protection  than 
Alternative  2. 

The  intervals  for  monitoring  grazing  effects  under  Alternative  3  (commitment  AQ-GRl)  would  be 
more  frequent,  allowing  for  faster  corrective  actions  to  take  place,  helping  to  ftirther  protect 
wetland  riparian  plant  SOC  that  could  be  affected  by  damages  done  by  grazing. 
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1  Under  Alternative  3,  minimal  forest  management  would  occur  in  the  Stillwater  Core,  thereby 

2  increasing  the  relative  protection  level  of  plant  SOC  that  occur  in  that  portion  of  the  HCP  project 

3  area. 

4  Alternative  4  (increased  Management  Flexibility  HCP) 

5  Indirect  effects  on  plant  SOC  under  Alternative  4  would  be  most  similar  to  those  described  under 

6  Alternative  2,  with  the  following  exceptions. 

7  Under  the  spring  NROH  commitment  (GB-NR3),  there  would  be  no  limit  on  site  preparation,  road 

8  maintenance,  or  bridge  replacement.  This  would  slightly  reduce  protection  for  plant  SOC  that 

9  inhabit  low-elevation,  moderately  moist  environments. 

10  The  zone  along  HCP  fish  bearing  streams  in  which  DNRC  would  retain  shrubs,  sub-merchantable 

1 1  trees,  and  at  least  50  percent  of  trees  greater  than  8  inches  dbh  under  commitment  AQ-RMl  would 

12  be  between  25  and  50  feet  instead  of  between  25  feet  and  the  100-year  site  index  tree  that  would  be 

13  in  place  under  Alternative  2.  There  would  also  be  increased  management  flexibility  under 

14  Alternative  4  in  terms  of  having  5  more  years  to  complete  the  inventory  of  sediment  delivery 

15  reduction  sites  (commitment  AQ-SD2).  The  grazing  commitment  (AQ-GRl)  would  require 

16  monitoring  grazing  effects  every  10  years  instead  of  every  5  years,  thus  possibly  increasing  chances 

1 7  of  plant  SOC  being  affected. 

18  Summary 

19  All  alternatives  would  implement  current  practices  (ARMs  and  MCA)  that  address  identified  plant 

20  SOC  as  described  under  Regulatory  Framework.  However,  under  the  action  alternatives,  some 

2 1  conservation  commitments  would  potentially  result  in  greater  protection  of  potential  plant  SOC 

22  habitat  (where  unknown  populations  may  exist)  over  Alternative  1 .  This  would  mostly  be  due  to 

23  spring  management  restrictions,  restrictions  on  harvest  in  riparian  areas,  and  improved  monitoring 

24  and  corrective  actions  for  grazing  licenses.  All  action  alternatives  offer  some  form  of  these 

25  commitments,  with  Alternative  3  providing  slightly  greater  restrictions  in  riparian  areas  through  an 

26  increased  no-harvest  buffer. 

27  4.7.2  Noxious  Weeds 

28  4.7.2.1       Affected  Environment 

29  This  section  describes  the  regulatory  framework  under  which  DNRC  manages  for  noxious  weeds; 

30  describes  noxious  weed  occurrences  and  management;  and  identifies  management  activities  that 

3 1  may  contribute  to  noxious  weed  spread. 

32  Regulatory  Framework 

33  MCA  7-22-21  establishes  county  weed  control  throughout  the  state.  Each  county  is  required  to 

34  establish  a  weed  management  district  and  appoint  a  district  weed  board  to  administer  the  noxious 

35  weed  management  program  for  the  district.  Under  MCA  80-7-705,  the  Montana  Department  of 

36  Agriculture  is  required  to  distribute  funding  to  enhance  weed  management  programs  in  the  weed 

37  management  districts. 
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1  MCA  7-22-2 1 5 1  requires  DNRC  to  enter  into  a  written  cooperative  agreement  with  district  weed 

2  boards  throughout  the  state.  The  agreement  must  specify  mutual  responsibilities  for  noxious  weed 

3  management  on  state-owned  lands. 

4  DNRC  complies  with  the  existing  management  policy  for  controlling  noxious  weeds  through 

5  ARMs  36. 1 1 .445  and  36.25. 1 59.  ARM  36. 1 1 .445  requires  DNRC  to  develop  management  plans 

6  that  include  prevention,  education,  cultural,  biological,  and  chemical  methods  as  appropriate.  Under 

7  this  rule,  DNRC  is  required  to  limit  herbicide  application,  prioritize  new  outbreaks  of  weeds, 

8  promptly  re-\egetate  disturbed  sites,  require  right-of-way  permittees  to  control  weeds,  cooperate 

9  with  weed  districts,  and  review  implementation  of  mitigation  and  control  measures  on  cooperative 

10  projects.  Under  ARM  36.25.132,  DNRC  requires  lessees  or  licensees  of  state  trust  land  to  keep  the 

1 1  land  free  of  noxious  weeds  in  compliance  with  MCA  7-22-21. 

12  Noxious  Weed  Occurrences  and  Management 

1 3  The  Montana  Department  of  Agriculture  places  noxious  weeds  into  three  categories  based  on  the 

1 4  extent  of  their  distribution  in  the  state: 

15  •     Category  1  noxious  weeds  are  currently  widespread  in  many  counties  of  the  state. 

1 6  •     Category  2  species  have  recently  been  introduced  to  the  state  or  are  rapidly  spreading  from 

1 7  their  current  infestation  sites. 


• 


Category  3  noxious  weeds  have  not  been  detected  in  the  state  or  may  be  found  only  in  small, 
1 9  scattered,  localized  infestations. 

Published  information  regarding  the  biology  and  ecology  of  Category  1  through  3  noxious  weed 
species  is  located  on  the  Center  for  Invasive  Plant  Management  website 

(http://www.weedcenter.org/management/weed_mgmt_profiles.html).  A  list  of  these  species,  along 
with  information  obtained  from  this  website  about  their  general  habitat  associations,  is  provided  in 
Table  4.7-1. 

DNRC  documents  noxious  weed  occurrences  on  trust  lands  through  SLI  data  collection  and  during 
grazing  inspections.  DNRC  inventories  and  maps  weed  infestations  during  grazing  license  renewals 
and  midterm  inspections.  The  information  is  recorded  in  a  central  database  maintained  by  the  FMB 
Technical  Services  Section. 

DNRC  regularly  conducts  weed  spraying  and  herbicide  applications.  Weed  spraying  is  typically 
associated  with  weed  infestations  on  road  rights-of-way,  skid  trails,  and  log  landings.  Herbicide 
applications  are  typically  used  for  tree  planting  and  spot  applications  for  seedlings  to  reduce 
competition.  For  the  most  recent  year  statewide  data  are  available,  2004,  DNRC  sprayed 
5,449  acres  for  noxious  weed  control,  and  applied  herbicides  on  350  acres  (Table  4.7-2).  DNRC 
also  released  bio-controls  on  32  acres  in  2005  (DNRC  2008a).  Between  1998  and  2004.  DNRC 
sprayed  an  annual  average  of  2,392  acres  statewide  and  treated  236  acres  statewide  by  herbicide 
application  (Table  4.7-2). 
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TABLE  4.7-1. 


STATE  OF  MONTANA  NOXIOUS  WEED  SPECIES  LIKELY  TO  OCCUR  ON 
TRUST  LANDS  BY  CATEGORY  AND  GENERAL  HABITAT  ASSOCIATION 


General  Habitat  Association 

Grassland/ 

Common  Name 

Species 

Category 

Forest 

Riparian 

Shrubland 

Hoary  cress 

Cardaria  draba 

1 

No 

Occasionally  in 

aspen/willow 

communities 

Yes 

Diffuse  knapweed 

Centaurea  diffusa 

1 

Dry  forests  below 
7,000  feet 

No 

Yes 

Spotted  knapweed 

Centaurea  maculosa 

1 

Ponderosa  pine  and 
Douglas-fir 

No 

Yes 

Russian  knapweed 

Centaurea  repens 

1 

No 

Yes 

Yes 

Oxeye  daisy 

Chrysantliemum 
leucantfiemum 

1 

No 

No 

Yes 

Canada  thistle 

Cirsium  aivense 

1 

No 

Yes 

Yes 

Field  bindweed 

Convolvulus  arvensis 

1 

No 

Yes 

Yes 

Houndstongue 

Cynoglossum 
officinale 

1 

Spruce/fir,  aspen 
birch,  Douglas-fir, 
ponderosa  pine, 
western  white  pine, 
larch,  lodgepole  pine 

No 

Yes 

Leafy  spurge 

Euphorbia  esula 

1 

Low-elevation 

Yes  (also  in 

Yes  (also  in 

woodlands 

undisturbed 
areas) 

undisturbed 
areas) 

St.  Johnswort 

Hypericum 
perforatum 

1 

Low-elevation 
woodlands 

No 

Yes 

Dalmatian  toadflax 

Linaria  dalmatica 

1 

Spotty 

No 

Yes 

Yellow  toadflax 

Linaria  vulgaris 

1 

Spotty 

No 

Yes 

Sulfur  cinquefoil 

Potentilla  recta 

1 

Ponderosa  pine 

No 

Yes 

Common  tansy 

Tanacetum  vulgare 

1 

No 

Yes 

Yes 

Orange  hawkweed 

Hieracium 
aurantiacum 

2 

No 

No 

Yes 

Meadow  hawkweed 

Hieracium  pretense, 

2 

No 

No 

Yes 

complex 

H.  floribundum,  H. 
piloselloides 

Dyer's  woad 

Isatis  tinctoria 

2 

No 

No 

Yes 

Perennial 

Lepidium  latifolium 

2 

No 

Yes 

No 

peppenweed 

Purple  loosestrife 

Lythrum  salicaria, 

2 

No 

Yes 

No 

European  wand 

Lyttirum  virgatum 

2 

No 

Yes 

No 

loosestrife 

Tall  buttercup 

Ranunculus  acris 

2 

No  data 

No  data 

No  data 

Tansy  ragwort 

Senecio  jacobaea 

2 

Clearcuts 

Yes 

Yes 

Saltcedar 

Tamarix  spp. 

2 

No 

Yes 

No 

Yellow  starthistle 

Centaurea  solstitialis 

3 

No 

No 

Yes 

Rush  skeletonweed 

Chondrilla  juncea 

3 

No 

No 

Yes 

Common  crupina 

Crupina  vulgaris 

3 

No 

No 

Yes 

Yellow  flag  iris 

Iris  pseudacorus 

3 

No 

Wetlands, 
marshes 

No 

Eurasian 

Myriophyllum 

3 

No 

Wetlands, 

No 

watermilfoil 

splcatum 

marshes 

Source:  Data  obtained  from  the  Center  for  Invasive 

Plant  Management  website: 

http;//wvvvi/.weedcenter.org/management/weed_mgmtj)rofiles.html 
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TABLE  4.7-2.    ACRES  OF  WEEDS  TREATED  BY  DNRC  IN  FISCAL  YEAR  2004 

Method 

Annual 

1  Average, 

1998-2004 

Fiscal  Year  2004 

Spray 
Herbicide 

;  Application 

2,392 
236 

5,449 
350 

2  Source:  DNRC  (2008a). 

3  Management  Activities  Affecting  Noxious  Weeds 

4  Noxious  weeds  are  invasive,  non-native  plant  species  that  often  dominate  regions  and  ecosystems 

5  because  of  their  ability  to  reproduce  prolifically  and  out-compete  native  species  for  available 

6  resources.  Their  ability  to  colonize  and  dominate  newly  invaded  ecosystems  is  often  attributed  to 

7  the  absence  of  nati\e,  herbivorous  control  agents,  or  as  new  research  indicates,  the  absence  of  soil 

8  biota  native  to  the  invasive  species'  place  of  origin,  which  inhibit  plant  growth  more  than  soil  biota 

9  native  to  the  weed  invasion  site  (Callaway  et  al.  2004).  Without  such  natural  control  mechanisms  in 

1 0  place,  invasive  plants  can  spread  quickly,  particularly  following  human-induced  soil  disturbances 

1 1  such  as  road  building,  agriculture,  livestock  grazing,  and  logging. 

1 2  DNRC  management  activities  on  forested  trust  lands  that  may  affect  noxious  weed  spread  include 

1 3  timber  harvesting,  road  construction  and/or  maintenance,  and  grazing. 

14  4.7.2.2      Environmental  Consequences 

15  Introduction  and  Evaluation  Criteria 

1 6  The  effects  of  the  no-action  and  action  alternatives  on  the  risk  of  noxious  weed  spread  was  assessed 

1 7  by  evaluating,  at  a  programmatic  level,  the  amount  of  ground  disturbance,  length  of  road  network, 

1 8  and  conservation  commitments  that  have  the  potential  to  affect  weed  infestation  risk. 

19  Alternative  1  (No  Action) 

Under  Alternative  1,  DNRC  would  continue  to  implement  current  practices  (ARMs  and  MCA)  that 
address  noxious  weeds.  Other  current  practices  by  DNRC  also  indirectly  help  control  and  minimize 
the  spread  of  noxious  weeds.  These  include  ARMs  that  limit  ground  disturbance,  limit  road  vehicle 
traffic,  and  monitor  grazing. 

Under  Alternative  1 ,  approximately  1 ,400  miles  of  new  road  would  be  constructed  in  the  project 
area  by  year  50  (derived  fi-om  Table  4.4-6).  Of  the  total  HCP  project  area  (548,500  acres),  this 
altemative  would  have  approximately  106,875  acres  of  grass-forb  (non-stocked  forest)  and 
seedling/sapling  successional  forests  at  year  50  (Table  4.2-15).  It  is  along  these  roads  and  in  the 
young  forests  (as  well  as  in  riparian  zones)  where  weed  infestations  would  be  most  likely  to  occur. 
Although  the  ARMs  require  DNRC  to  identify  noxious  weeds  and  prescribe  control  measures, 
noxious  weeds  would  continue  to  persist  and  spread  by  wind,  water,  and  vehicles.  Roadsides  and 
disturbed  areas  would  continue  to  be  most  susceptible  (Potash  1991;  Smith-Kuebel  and  Lillybridge 
1993).  New  weed  infestations,  if  left  untreated,  can  displace  native  vegetation  and  persist  for  many 
years  (Floyd  et  al.  2006). 
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1  DNRC  would  continue  to  control  timber  harvest  activities  within  RMZs  and  SMZs,  which  would 

2  help  protect  riparian  habitats  from  weed  infestations.  DNRC  would  continue  to  address  roads  with 

3  sediment  delivery  issues,  which  would  stabilize  some  sites  vulnerable  to  weed  infestation.  BMPs 

4  implemented  for  road  construction  and  maintenance  and  gravel  pit  operations  would  help  to  prevent 

5  spread  of  noxious  weeds  along  the  road  network. 

6  Under  current  road  management  ARMs  (36. 1 1 .42 1),  DNRC  closes  and  abandons  all  roads  that  are 

7  non-essential  for  near-term  management  activities. 

8  hi  the  Stillwater  Block,  under  Alternative  1 ,  road  miles  would  increase  by  17.6  miles  over  the  next 

9  50  years  and  they  would  be  closed  to  all  motorized  public  access.  DNRC  motorized  use  would 

10  likely  be  seasonally  restricted  on  at  least  some  of  the  new  roads.  In  the  Swan  River  State  Forest, 

1 1  roads  would  increase  by  70.3  miles,  but  all  new  roads  would  be  restricted  from  motorized  public 

12  access  so  that  there  would  be  no  increased  risk  of  weed  spread  through  vehicle  travel,  particularly 

1 3  because  road  closures  are  inspected  on  a  routine  schedule. 

14  Grazing  licenses  would  continue  to  be  reviewed  at  time  of  license  renewal  and  midterm  for  noxious 

15  weeds  (every  5  years).  While  DNRC  and  the  licensees  would  be  required  to  rehabilitate  riparian 

16  areas  damaged  by  grazing  (and  thus  susceptible  to  weed  infestation),  there  would  be  no  timeframe 

1 7  established  and  no  effectiveness  monitoring.  Because  the  number  of  AUMs  issued  under  a  grazing 

1 8  license  is  generally  relatively  low,  it  can  be  difficult  to  make  improvements  cost-effective. 

19  Alternative  2  (Proposed  HCP) 

20  Alternative  2  would  implement  current  practices  (ARMs  and  MCA)  that  address  noxious  weeds  as 

21  described  under  Regulatory  Framework.  None  of  the  new  HCP  commitments  would  specifically 

22  address  noxious  weeds;  however,  they  may  indirectly  help  control  and  prevent  noxious  weed 

23  invasion  better  than  Alternative  1  through  greater  restrictions  on  ground  disturbance  and  road 

24  vehicle  traffic,  and  enhanced  monitoring  and  correcdon  of  grazing  issues. 

25  Alternative  2  would  result  in  fewer  miles  of  total  roads  and  open  roads  on  DNRC  land 

26  (Table  4.4-6),  but  would  result  in  approximately  1 1 .7  percent  more  grass/forb  and  seedling/sapling 

27  forests  (Table  4.2- 15)  relative  to  Alternative  1 . 

28  Minimizing  new  open  road  construction  in  riparian  zones  and  avalanche  chutes  (commitment 

29  GB-PR  4)  would  help  to  reduce  the  chances  for  noxious  weeds  to  spread  in  these  habitats. 

30  Addirionally,  the  aquatic  conservation  strategy  under  Alternative  2  would  increase  RMZ  widths 

3 1  along  streams  and  lakes  supporting  HCP  fish  species,  which  would  help  prevent  invasion  of  weeds 

32  along  these  systems. 

33  Program-wide  gravel  operation  conservation  commitments  (GB-PR7)  under  Alternative  2  would 

34  comply  with  biennial  agreements  with  county  weed  boards.  Noxious  weeds  would  be  managed 

35  using  an  integrated  weed  management  approach,  and  medium  and  large  gravel  pits  would  have  a 

36  cap  on  their  size  and  number  in  each  administrative  unit  in  addition  to  a  cap  on  the  size  of 

37  non- vegetated  areas  associated  with  large  pits.  This  would  likely  decrease  chances  for  the  spread  of 

38  noxious  weeds. 
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1  Relati\'e  to  Alternative  1 ,  under  Alternative  2,  DNRC  would  also  improve  maintenance  of  road 

2  closures,  v\hich  may  slow  the  spread  of  noxious  weeds  that  is  often  associated  with  off-road  vehicle 

3  traffic.  Altemati\'e  2  would  also  require  more  frequent  monitoring  and  correction  of  erosion  risk 

4  areas  on  roads  that,  if  left  untreated,  could  be  invaded  by  noxious  weeds  (AQ-SD2).  By  requiring 

5  additional  re\iew  by  water  resource  specialists  and  adoption  of  TMDLs  (AQ-SD3),  road 

6  management  acti\'ities  would  be  less  likely  to  result  in  additional  erosion  sites  susceptible  to  weeds. 

7  In  the  Stillwater  Block,  under  Alternative  2,  road  miles  would  increase  by  19.3  miles  but  they  would 

8  be  closed  to  all  motorized  public  access,  and  DNRC  motorized  use  would  be  seasonally  restricted 

9  on  10.5  miles  of  the  new  road.  Under  Alternative  2,  some  existing  roads  would  also  be  reclassified, 

10  resulting  in  a  net  increase  of  47.6  miles  of  road  that  would  become  seasonally  available  to  public 

1 1  motorized  use.  Therefore,  there  could  be  a  sHght  increase  in  the  spread  of  noxious  weeds  in  these 

1 2  areas. 

In  the  Swan  River  State  Forest,  under  all  action  alternatives,  if  the  Swan  Agreement  is  terminated, 
overall  road  miles  would  increase  by  70.3  miles  (same  as  under  Alternative  1).  In  addition,  open 
road  miles  could  increase  by  28  miles  because  DNRC  may  be  required  to  provide  access  to  adjacent 
intermingled  private  lands.  However,  an  additional  41  miles  would  be  reclassified  and  restricted 
year-round  from  motorized  public  access.  For  the  28  miles  of  potential  road,  there  may  be  an 
increased  risk  of  noxious  weed  invasion  attributed  to  new  road  construction  and  vehicle  traffic. 
This  would  be  partially  offset  by  restricted  vehicle  access  on  41  miles  of  road. 

Additional  commitments  under  Altemative  2  that  would  have  some  beneficial  effect  on  controlling 
weed  infestations  include  grizzly  bear  commitments  in  recovery  zones  for  designing  timber  sales  to 
protect  grizzly  bear  habitat,  leaving  up  to  100  feet  of  vegetation  between  open  roads  and  clearcut 
and  seed  tree  harvest  units,  and  avoiding  granting  existing  or  new  access  across  HCP  project  area 
lands  where  possible  (GB-RZI,  GB-NR4,  GB-RZ6,  respectively). 

Under  Altemative  2  the  aquatic  grazing  conservafion  strategy  (AQ-GRI)  requires  DNRC  to  monitor 
and  address  damage  to  stream  banks,  riparian  vegetation,  and  noxious  weed  infestation  every 
5  years  instead  of  10  years  under  Altemative  I .  This  commitment  would  also  require  site-specific 
corrective  actions  for  addressing  verified  grazing  problems  and  effectiveness  monitoring,  which 
should  help  address  noxious  weed  problems. 

Alternative  3  (Increased  Conservation  HCP) 

Altemative  3  would  implement  current  practices  (ARMs  and  MCA)  that  address  noxious  weeds  as 
described  under  Regulatory  Framework.  None  of  the  new  HCP  commitments  would  specifically 
address  noxious  weeds;  however,  those  that  fiarther  restrict  disturbance  activities  could  influence  the 
spread  of  noxious  weeds  throughout  the  HCP  project  area,  resulting  in  this  altemative  providing 
greater  indirect  benefits  for  noxious  weed  control  and  prevention  than  the  other  alternatives.  The 
effects  would  be  similar  to  Altemative  2,  with  the  following  exceptions. 

Total  road  length  at  year  50  would  be  the  lowest  of  any  of  the  altematives  (Table  4.4-6),  and  the 
acreage  of  grass/forb  and  seedling/sapling  successional  forests  would  be  lower  than  the  other 
altematives  in  year  50  (Table  4.2-15).  The  aquatic  conservation  strategy  would  increase  no-harvest 
zones  in  RMZs  and  CMZs  beyond  what  is  specified  in  Altemative  2,  creating  less  opportunity  for 
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1  weed  infestations.  The  schedule  for  inventorying  and  addressing  erosion  risk  areas  would  be 

2  accelerated  by  5  years. 

3  Under  Alternative  3,  because  the  Stillwater  Core  would  receive  minimal  forest  management,  the 

4  risk  of  weed  infestation  would  be  lower  than  under  Alternative  2.  However,  within  the  Stillwater 

5  Block,  DNRC  would  only  build  1 .6  fewer  miles  of  road  than  under  Alternative  2. 

6  Instead  of  monitoring  grazing  impacts  every  5  years  as  under  Alternative  2,  DNRC  would  monitor 

7  impacts  annually,  which  should  help  address  noxious  weed  problems. 

8  Alternative  4  (Increased  Management  Flexibility  HCP) 

9  Alternative  4  would  implement  current  practices  (ARMs  and  MCA)  that  address  noxious  weeds  as 

10  described  under  Regulatory  Framework,  hi  terms  of  the  indirect  benefits  of  the  commitments  on 

1 1  noxious  weeds.  Alternative  4  would  rank  between  Alternative  1  and  Alternative  2. 

12  This  alternative  would  have  similar  mileage  of  new  roads  and  acreages  of  grass/forb  and 

13  seedling/sapling  forests  in  year  50,  and  generally  the  same  effects  on  weed  infestations  as 

14  Alternative  2,  with  the  following  exceptions. 

15  Alternative  4  would  have  slightly  greater  restrictions  in  SMZs  and  RMZs  than  Alternative  1,  but 

16  less  than  Alternatives  2  and  3,  retaining  the  25-foot  no-harvest  buffer,  but  reducing  the  buffer  for 

1 7  restricted  harvest  from  26  to  50  feet  for  streams  and  lakes  supporting  HCP  fish  species  instead  of 

18  out  to  a  1 00-year  site  index  tree  under  Alternative  2.  The  schedule  for  inventorying  and  addressing 

19  erosion  risk  areas  would  be  delayed  by  5  years  compared  to  Alternative  2. 

20  Grazing  commitments  would  be  the  same  as  Alternative  2,  except  monitoring  grazing  effects  would 

21  occur  every  10  years  instead  of  every  5  years.  This  alternative  would  be  similar  to  the  no-action 

22  alternative  in  that  DNRC  would  not  require  a  timeframe  completion  date  for  problem  licenses  that 

23  have  impacts  to  stream  banks  and  vegetation  and/or  weed  infestation,  or  monitoring  of  effectiveness 

24  of  corrective  actions. 

25  Summary 

26  All  alternatives  would  implement  current  practices  (ARMs  and  MCA)  that  address  noxious  weeds 

27  as  described  under  Regulatory  Framework.  However,  under  the  action  alternatives,  some 

28  conservation  commitments  would  potentially  help  reduce  the  spread  of  noxious  weeds  as  compared 

29  to  Alternative  1 .  This  would  mostly  be  due  to  reduced  ground  disturbance  or  stabilization  of 

30  disturbed  areas,  less  road  vehicle  traffic,  and  greater  grazing  monitoring.  Alternative  3  would 

3 1  provide  the  greatest  level  of  protection  because  it  would  construct  the  fewest  miles  of  road,  place 

32  more  roads  under  restrictions  from  public  access,  require  the  shortest  timeframe  for  correction  of 

33  eroding  roads,  and  require  the  most  frequent  grazing  inspections. 
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1  4.7.3  Wetlands 

2  4.7.3.1       Affected  Environment 

3  This  section  describes  the  regulatory  framework  under  which  DNRC  manages  wetlands,  describes 

4  wetlands  and  their  functions,  and  characterizes  existing  wetland  conditions  in  the  planning  area. 

5  Regulatory  Framework 

6  WTien  forest  management  activities  are  proposed  within  or  adjacent  to  an  isolated  wetland,  or  an 

7  adjacent  wetland  found  within  an  SMZ,  DNRC  establishes  WMZ  boundaries.  Within  WMZs, 

8  DNRC  abides  by  requirements  set  forth  by  the  SMZ  Law  (ARMs  36.1 1.301  through  36.1 1.313)  and 

9  Forest  Management  ARMs  (36. 1 1 .426),  and  avoids  use  and  construction  of  roads  within  WMZs, 

1 0  with  some  exceptions.  DNRC  also  limits  harvest  and  equipment  operations  within  WMZs  to  low- 

1 1  impact  harvest  systems  that  avoid  excessive  compactions,  displacement,  or  erosion  of  soil. 
[2  Operations  of  ground-based  equipment  are  also  limited  within  WMZs  to  periods  of  low  soil 
13  moisture,  frozen  soil,  or  snow-covered  ground  conditions. 

The  primary  regulation  that  governs  wetland  management  in  the  planning  area  is  the  federal  CWA. 
This  act,  which  is  administered  by  the  U.S.  Army  Corps  of  Engineers  (ACOE)  and  EPA,  is  intended 
to  protect  the  biological,  physical,  and  chemical  integrity  of  the  nation's  waters,  including  wedands. 
Two  sections  of  the  CWA  could  pertain  to  the  proposed  project:  Sections  404  and  401.  Section  404 
regulates  placement  of  dredge  or  fill  material  into  waters  of  the  United  States,  including  wetlands. 
Activities  that  constitute  placement  of  fill  include  trenching,  ditching,  draining,  and  installing  piers 
or  pilings.  Project  proponents  intending  to  undertake  such  activities  must  obtain  a  permit  from  the 
ACOE  prior  to  initiating  site  work.  The  purpose  of  Section  401  water  quality  certification  is  to 
ensure  that  federally  permitted  projects  are  consistent  with  state  water  quality  standards.  Projects 
that  require  a  Section  404  permit  generally  must  have  a  Section  401  water  quality  certification. 
According  to  Section  404,  certain  activities  including  normal  silviculture  activities,  such  as 
harvesting,  are  exempt  from  Section  404  permit  requirements. 

In  addition  to  the  CWA,  Executive  Order  1 1990  further  protects  wetlands  when  there  is  federal 
involvement  by  mandadng  that  agencies  minimize  destruction,  loss,  or  degradation  to  wetlands  and 
preserve  and  enhance  the  natural  and  beneficial  value  of  wetlands  by  restricting  new  construction  in 
wetlands.  The  ARMs  provide  specific  guidelines  on  wetland  management  for  forestry-related 
activides  within  the  planning  area  (Table  4.7-3). 
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1  TABLE  4.7-3.    APPLICABLE  EXISTING  WETLAND-RELATED  REGULATIONS 

Regulation  Requirement 

Federal 

Clean  Water  Act,  Section  404  Regulates  the  discharge  of  dredged  and  fill  materials  into  waters,  including 

wetlands. 

Clean  Water  Act,  Section  401  Requires  water  quality  certification  from  the  state. 

Executive  Order  1 1990  Mandates  agencies  to  minimize  the  destruction,  loss,  or  degradation  of 

wetlands;  preserve  and  enhance  the  natural  and  beneficial  values  of  wetlands; 
and  restrict  new  construction  in  wetlands. 

State 

arms: 

Streamside  Management  Defines  wetlands  regulated  under  the  SMZ  Law.  Provides  restrictions  on 

Zones  36.1 1 .301  through  313      timber  harvest,  equipment  operation,  and  road  construction  where  wetlands 
Wetland  Management  Zones       ^^^'^^  ^^^J^cent  to  stream  channels. 
36.1 1 .426  Defines  wetland  management  zones  on  forested  trust  lands  and  provides 

restrictions  on  timber  harvest,  equipment  operation,  and  road  construction  and 

use  in  these  areas. 

Montana  Water  Quality  Act  Governs  process  for  obtaining  a  state  water  quality  certificate,  pursuant  to 

Section  401  of  the  federal  CWA. 

2  Wetlands  and  Their  Functions 

3  As  formally  defined  by  the  ACOE,  wetlands  are  those  areas  that  are  inundated  or  saturated  by 

4  surface  water  or  groundwater  at  a  frequency  and  duration  sufficient  to  support,  and  that  under 

5  normal  circumstances  do  support,  a  prevalence  of  vegetation  typically  adapted  for  life  in  saturated 

6  soils  (Environmental  Laboratory  1987).  Typical  wetlands  include  forested  swamps,  marshes, 

7  and  bogs. 

8  Under  ARM  36. 1 1 .403,  DNRC  defines  wetlands  in  a  very  similar  way  to  the  ACOE  definition. 

9  Wetlands  are  those  areas  that  are  inundated  or  saturated  by  surface  water  or  groundwater  at  a 

10  frequency  and  duration  sufficient  to  support  a  prevalence  of  vegetation  typically  adapted  for  life  in 

1 1  saturated  soil  conditions.  Wetlands  include  marshes,  swamps,  bogs,  and  similar  areas.  According 

1 2  to  ARM  36. 1 1 .426,  DNRC  identifies  wetlands  by  using  the  following  criteria:  plant  species 

1 3  composition,  soil  characteristics,  or  depth  of  water  table. 

14  Wetlands  provide  important  environmental  ftincfions.  These  fimctions  can  be  divided  into  two 

15  general  categories:  hydrological  and  habitat  support  (Table  4.7-4).  Hydrological  functions  include 

16  shoreline  and  bank  stabilization;  flood  flow  alteration;  groundwater  recharge;  sediment  removal  and 

17  retention;  and  nutrient  and  pollutant  removal,  retention,  and  transformation.  Habitat  fiinctions 

18  include  general  habitat  suitability,  as  well  as  specific  habitat  fiinctions  providing  fish,  birds, 

1 9  amphibians,  and  other  wildlife  access  to  food,  cover,  and  breeding  and  rearing  opportunities.  In 

20  addition,  wetlands  may  also  support  cultural  and  socioeconomic  values. 

21  Wetlands  in  the  Planning  Area 

22  The  National  Wetlands  Inventory  (NWI)  wetland  data  provides  GIS  data  for  wetland  locations  and 

23  types  (riverine,  lacustrine,  and  palustrine)  in  the  planning  area  (DNRC  2008a).  Riverine  wetlands 

24  are  those  wetlands  that  are  contained  within  a  river  or  stream  channel;  lacustrine  wetlands  are 
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1  associated  with  lakes  and  resen'oirs  that  are  generally  at  least  20  acres  in  size;  and  palustrine 

2  wetlands  include  isolated  ponds,  marshes,  swamps,  bogs,  and  wet  prairies.  The  NWI  data  are  based 

3  on  photo-interpretation  and  do  not  capture  small  wetlands.  An  NPS  study  in  the  Sierra  Nevadas  of 

4  California  found  that  45  percent  of  wetlands  were  missed  by  NWI  data,  particularly  those  obscured 

5  by  canopy  cover.  Additionally,  classifications  of  these  wetlands  were  of  varying  accuracy.  Of  the 

6  sites  identified  by  NWI  within  the  study,  lacustrine  sites  were  identified  with  97  percent  accuracy, 

7  palustrine  sites  were  identified  with  94  percent  accuracy,  and  riverine  sites  were  identified  correctly 

8  with  only  5 1  percent  accuracy  (Werner  2005).  There  are  approximately  440,000  acres  of  wetlands 

9  in  the  planning  area,  most  of  which  are  lacustrine  and  palustrine  types  (Table  4.7-5).  Within  the 
10  HCP  project  area,  approximately  1,800  acres  of  wetlands  occur,  most  of  which  are  palustrine. 


TABLE  4.7-4.    WETLAND  FUNCTIONS 


Function 


Description 


Hydrological 

Shoreline  and  bank  stabilization 

Flood  flow  alteration 
Groundwater  recharge 

Sediment  removal  and  retention 

Nutrient  and  pollutant  removal, 
retention,  and  transformation 

Habitat 


Reduce  shoreline  and  bank  erosion  by  binding  soil  substrates  in  wetland  plant 
roots. 

Attenuate  peak  water  flow  during  major  stonm  events. 

Help  maintain  minimum  stream  base  flows  by  naturally  regulating  the  release 
of  groundwater  discharge  into  streams  and  by  recharging  aquifers  that 
discharge  groundwater  into  streams. 

Remove  and  retain  sediments  from  the  water. 

Remove,  retain,  and  transform  nutrients  and  pollutants  from  the  water. 

Provide  food,  cover,  and  nesting,  rearing,  and  other  habitat  functions  for  a 
variety  of  fish  and  wildlife. 


TABLE  4.7-5. 


Wetland  Type 


ACRES  OF  RIVERINE,  PALUSTRINE,  AND  LACUSTRINE  WETLANDS 
IN  THE  PLANNING  AREA 


All  Ownership  in 

the  Planning  Area 

(Acres) 


Trust  Lands  in 

the  Planning  Area 

(Acres) 


Non-Trust  Lands  in 

Planning  Area 

(Acres) 


HCP  Project  Area 
(Acres) 


Riverine 

36,600 

900 

35,700 

200 

Lacustrine 

208,700 

2,000 

206,700 

60 

Palustrine 

194,200 

8,100 

186,100 

1,500 

Total 

439,600 

11,100 

428,500 

1,800 

Note:  Totals  may  not  add  up,  due  to  rounding. 
Source:  DNRC  (2008a). 

Although  assessments  of  the  conditions  of  the  individual  wetlands  in  the  planning  area  are  not 
a\ailable.  information  on  wetland  condition  in  Montana  as  a  region  is  available.  The  SFLMP 
(p.  III-8  to  III-9)  summarizes  wetland  conditions  in  Montana  as  follows: 

"...  the  integrity  of  riparian  [and  wetland]  areas  has  been  compromised  by  the  often 
combined  effects  ofbeax'er  removal,  large  organic  debris  removal,  logging,  livestock 
grazing,  and  road  construction  .  .  .  Mountain  riparian  ecosystems  probably  have 
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1  '  not  changed  as  much  as  more  accessible  lowland floodplain  areas  .  .  .  Southwest 

2  Montana  shows  some  fairly  sigriificant  riparian  [and  wetland]  degradation  fi-om 

3  livestock  grazing.  Tlie  impact  of  silviculture  is  not  nearly  as  severe  as  that  of 

4  grazing,  but  is  nonetheless  important .  .  .  In  the  Northwest  portion  of  Montana, 

5  livestock  grazing  is  not  as  prevalent  as  in  the  Southwest,  but  silvicultural  impacts 

6  are  most  widespread  there.  " 

7  4.7.3.2      Environmental  Consequences 

8  Introduction  and  Evaluation  Criteria 

9  None  of  the  alternatives  would  change  how  DNRC  protects  wetlands  or  mitigates  for  impacts. 

1 0  Rather  the  effects  on  wetlands  were  analyzed  based  on  each  alternative's  riparian  timber  harvest 

1 1  commitments,  road  sediment  commitments,  and  grazing  evaluations  and  monitoring  requirements. 

12  Alternative  1  (No  Action) 

13  Under  Alternative  1,  wetland  protection  would  continue  as  under  current  conditions  (ARMs 

14  36.11.301  through  36.11.313  and  36.11.426).  Riparian  harvest  would  be  restricted  along  Class  1 

1 5  and  2  streams  and  lakes  based  on  the  SMZ  Law,  which  extends  SMZs  to  include  wetlands  and 

16  requires  retention  of  shrubs  and  trees,  which  would  help  protect  wetlands  and  wetland  fiinctions. 

1 7  DNRC  would  continue  to  establish  WMZs  and  limit  equipment  operations  to  low-impact  harvest 

1 8  systems  and  operations  that  do  not  cause  excessive  compaction,  displacement,  or  erosion  of  the  soil. 

19  DNRC  would  also  continue  to  select  logging  systems  to  minimize  erosion  within  WMZs. 

20  Impacts  on  wetlands  from  erosion  from  roads  is  currently  addressed  in  the  ARMs  by  requiring  an 

21  assessment  and  prioritization  of  road  maintenance  needs  every  5  years,  although  DNRC  currently 

22  does  not  meet  this  timeframe  on  scattered  parcels. 

23  Although  not  explicitly  stated,  the  10-year  grazing  license  renewal  assessment  (10-year  cycle)  and 

24  midterm  evaluations  (5-year  cycle)  for  damage  to  stream  banks,  riparian  vegetation,  and  noxious 

25  weed  infestation  also  includes  wetlands.  If  wetland  damage  is  documented,  DNRC  and  the  licensee 

26  are  required  to  mitigate. 

27  Alternative  2  (Proposed  HCP) 

28  Under  Alternative  2,  wetland  protection  would  continue  as  under  current  conditions  (ARMs 

29  36.11.301  through  36.11.313  and  36. 1 1 .426).  However,  some  commitments  would  be  enhanced 

30  resulting  in  an  overall  improvement  in  the  protection  of  wetlands  under  this  alternative. 

3 1  Riparian  harvest  activities  in  SMZs  and  RMZs  on  lakes  and  streams  supporting  HCP  fish  species 

32  (AQ-RM 1 )  would  be  restricted  through  a  25-foot  no-harvest  buffer,  a  wider  buffer  with  reduced 

33  harvest,  and  a  provision  to  expand  the  buffer  for  CMZs,  providing  greater  protection  of  wetlands. 

34  Sediment  and  erosion  impacts  on  wetlands  would  be  reduced  compared  to  Alternative  1  by 

35  requiring  DNRC  to  complete  inventory,  assessment,  and  corrective  actions  on  sediment  delivery 

36  roads  within  a  specified  timeframe  based  on  bull  trout,  westslope  cutthroat  trout,  and  Columbia 

37  redband  trout  presence  in  the  watershed  (AQ-SD2). 
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1  Altemati\'e  2  would  require  assessment  for  damage  to  stream  banks,  riparian  vegetation,  and 

2  noxious  weed  infestation,  whicli  also  includes  wetlands,  every  5  years  versus  10  years  for 

3  Alternative  1  (AQ-GRl).  Additionally,  under  Alternative  2,  if  damage  is  documented,  DNRC  and 

4  the  licensee  are  required  to  mitigate  within  a  specified  timeframe  and  monitor  corrective  actions. 

5  Alternative  3  (Increased  Conservation  HCP) 

6  Under  Alternative  3,  wetland  protection  would  continue  as  under  current  conditions  (ARMs 

7  36. 1 1 .30 1  through  36.11.313  and  36. 1 1 .426).  However,  Alternative  3  requires  additional 

8  conser\ation  commimients  that  would  have  the  most  beneficial  effects  on  wetlands  of  any 

9  alternative.  The  effects  would  be  most  similar  to  Alternative  2,  with  the  following  exceptions  that 

1 0  would  increase  protection  of  wetlands. 

1 1  Riparian  harvest  activities  would  be  ftirther  restricted  through  a  no-harvest  zone  that  would  include 

1 2  the  entire  RMZ  and  would  include  CMZs  (AQ-RM 1 ).  The  schedule  for  identifying  and  correcting 

1 3  sedimentation  issues  on  roads  would  be  accelerated  by  5  years  (AQ-SD2),  which  would  flirther 

14  minimize  the  effects  of  erosion  on  wetlands.  Instead  of  monitoring  grazing  impacts  every  5  years  as 

1 5  under  Alternative  2,  DNRC  would  monitor  impacts  annually  (AQ-GRl ). 

16  Alternative  4  (Increased  Management  Flexibility  HCP) 

Under  Altemative  4,  wetland  protection  would  continue  as  under  current  conditions  (ARMs 
36. 1 1 .301  through  36. 1 1 .3 1 3  and  36. 1 1 .426).  Other  commitments  that  benefit  wetlands  under 
Altemative  4  would  be  very  similar  to  Altemative  2,  although  the  increased  management  flexibility 
would  slightly  reduce  protection  of  wetlands  from  indirect  effects  of  timber  harvest  and  grazing. 
The  primary  differences  between  this  altemative  and  Altemative  2  are  described  in  the  following 
paragraph. 

Altemative  4  would  retain  the  2  5 -foot  no-harvest  buffer,  but  the  buffer  for  restricted  harvest  would 
be  reduced  to  the  zone  from  26  to  50  feet  for  streams  and  lakes  supporting  HCP  fish  species  instead 
of  out  to  a  100-year  site  index  tree  (AQ-RM  1).  The  schedule  for  identifying  and  correcting 
sedimentation  issues  on  roads  would  be  extended  by  5  years  (AQ-SD2).  Grazing  impacts  would  be 
monitored  every  10  years  instead  of  every  5  years  (AQ-GRl). 

Summary 

Under  all  altematives,  wetland  protection  would  continue  as  under  current  conditions  (ARMs 
36.11.301  tlirough  36.11.313  and  36.11 .426).  However,  under  the  acdon  altematives,  some 
conservation  commitments  would  result  in  enhanced  wetland  protection  over  Altemative  1 .  This 
would  mostly  be  due  to  stream  buffers  that  limit  riparian  harvest;  requirements  for  inventory, 
assessment,  and  corrective  actions  on  sediment  delivery  roads;  and  increased  frequency  of 
inspection  requirements  for  correction  of  issues  associated  with  grazing  licenses.  Of  the  action 
altematives,  Altemative  3  provides  the  greatest  potential  protection  of  wetlands  due  to  wider 
streamside  buffers  where  har\'est  would  be  prohibited,  which  would  protect  wetlands  located  in  the 
riparian  zones  of  streams.  Altemative  3  also  has  the  shortest  timeline  for  identifying  and  correcting 
sedimentation  issues  on  roads,  which  would  reduce  sediment  and  erosion  impacts  on  wetlands. 
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1  4.8    Fish  and  Fish  Habitat 

2  The  planning  area  provides  habitat  for  a  diverse  array  of  fish  species,  with  over  86  fish  species 

3  kxiown  or  expected  to  occur  in  Montana,  more  than  50  of  which  are  native  to  the  state.  This  section 

4  addresses  the  existing  conditions  and  management  offish  and  fish  habitat  in  the  HCP  project  area. 

5  The  first  subsection  provides  an  overview  of  existing  fisheries-related  regulations,  the  second 

6  subsection  provides  an  overview  of  the  important  components  of  the  aquatic  environment  that  fish 

7  require  and  that  forest  practices  may  affect,  and  subsequent  subsections  address  various  fish  species 

8  groups  (HCP  fish  species,  special  status  species,  and  other  fish).  Emphasis  is  placed  on  HCP  fish 

9  species  because  these  native,  cold-water  fish  would  be  most  influenced  by  changes  in  forest 

1 0  management  practices  resulting  fi-om  the  proposed  HCP  and  other  alternatives.  Sources  of 

1 1  information  include  communications  with  local  and  regional  biologists,  GIS  data  from  DNRC  and 

12  odier  sources,  fisheries  data  from  MFWP,  and  literature  review. 

13  4.8.1  Regulatory  Framework 

1 4  Management  of  the  DNRC  lands  in  the  planning  area  is  governed  by  various  fisheries-related 

1 5  federal  and  state  regulations  (Table  4.8- 1 ).  While  some  of  these  regulations  are  specific  to 

1 6  individual  species  (i.e.,  ESA),  other  regulations  provide  more  general  guidance  on  the  protection  of 

1 7  fish  habitat,  while  still  others  address  the  various  environmental  factors  and  conditions  that  might 

18  affect  fish. 

1 9  The  most  applicable  regulations  governing  fish  management  on  trust  lands  include  the  SMZ  Law, 

20  and  the  Forest  Management  ARMs.  These  laws  and  rules  were  implemented  to  protect  streams, 

2 1  wetlands,  and  watersheds  from  the  adverse  effects  of  timber  harvest  and  associated  activities,  such 

22  as  road  building  and  subsequent  erosion  into  adjacent  streams.  The  primary  features  of  these  rules 

23  are  to  restrict  the  scope  and  range  of  activifies  that  may  pose  a  threat  to  aquatic  habitat  and  species. 

24  This  section  addresses  only  those  regulations  that  are  specific  to  fish  and  in-stream/riparian  aquatic 

25  habitat.  The  regulations  affecting  other  types  of  environmental  factors  that  can  directly  and 

26  indirectly  affect  fish,  such  as  road  building  and  water  quality,  are  also  described,  but  covered  in 

27  more  detail  in  Sections  4.4  (Transportation)  and  4.6  (Water  Resources),  respectively. 

28  The  SMZ  Law  (MCA  77-5-301  through  307)  and  rules  (ARMs  36.1 1.301  through  313)  regulate 

29  commercial  timber  har\'est  conducted  immediately  adjacent  to  all  streams,  specific  lakes,  and  other 

30  waterbodies  in  Montana.  The  SMZ  is  defined  as  the  stream,  lake,  or  other  waterbody  and  an 

3 1  adjacent  area  of  varying  width  where  management  practices  that  might  affect  wildlife  habitat  or 

32  water  quality,  fish,  or  other  aquatic  resources  need  to  be  modified  (MCA  77-5-302(8)).  The 

33  primary  features  of  these  regulations  are  to  restrict  the  scope  and  range  of  activities  associated  with 

34  commercial  timber  harvest  that  may  pose  a  threat  to  aquatic  habitat  and  species. 
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TABLE  4.8-1. 


APPLICABLE  EXISTING  AQUATIC  RESOURCE-RELATED 
REGULATIONS 


Regulation 


Overseeing  Agency 


Purpose 


Federal 

Endangered  Species  Act, 
16  use  1531  etseq. 

Fish  and  Wildlife  Coordination  Act, 
16  use  661  through  667 

Clean  Water  Act,  Section  303 

Clean  Water  Act,  33  USC  1251 , 
Section  401 

Clean  Water  Act,  33  USC  1344, 
Section  404 

Rivers  and  Harbors  Act,  Section 
10,  33  USC  403  and  407 


USFWS 


USFWS,  MFWP 


EPA 

EPA 

(Administered  by  MDEQ) 

EPA 

(Administered  by  ACOE) 

US,  Coast  Guard 


Protect  and  recover  threatened  and 
endangered  fish  species  and  their  critical 
habitat  (including  bull  trout). 

All  fish,  especially  riparian  and  aquatic 
w^ildlife  (including  bull  trout,  westslope 
cutthroat,  and  Columbia  redband  trout). 

Waters  of  the  United  States. 

Waters  of  the  United  States,  including 
wetlands. 

Waters  of  the  United  States,  including 
wetlands. 

Navigable  waters. 


State 

SMZ  Law  and  rules, 

MCA  77-5-301  through  307 

ARMS  36.1 1.301  through  313 

Forest  Management  ARMs 
(36.1 1.422  through  443) 

Montana  Stream  Protection  Act, 
MCA  87-5-501  through  507, 
87-5-509 


Montana  DNRC 


Montana  DNRC 


MFWP 


Management  of  timber  harvest  activities 
near  streams  and  other  waterbodies. 

Threatened  and  endangered  species, 
DNRC  sensitive  species,  game  species, 
fish  habitat. 

Any  project  that  may  affect  the  natural 
and  existing  shape  and  form  of  any 
stream  or  its  banks  or  tributaries. 


3  The  six  established  functions  of  an  SMZ  are: 

4  1 .    Acts  as  a  sediment  filter  to  maintain  water  quality 

5  2.    Provides  shade  to  regulate  water  temperature 

6  3.    Supports  diverse  and  productive  aquatic  and  terrestrial  habitats 

7  4.    Protects  the  stream  channel  and  banks 

8  5.    Provides  for  the  recruitment  of  LWD  to  maintain  stream  channel  features 

9  6.    Promotes  floodplain  stability. 

10  The  SMZ  Law  designates  three  classes  of  stream  based  on  fish  presence  and  stream  flow 

1 1  characteristics,  with  varying  degrees  of  riparian  zone  protection  measure  requirements 

12  (Table  4.8-2).  These  protection  measures  include  minimum  buffer  widths,  exceptions  to 

1 3  accommodate  wetland  protection,  tree  retention  regulations,  as  well  as  prohibited  or  regulated 

1 4  activities  within  SMZs. 

1 5  In  addition  to  the  SMZ  Law,  the  Forest  Management  ARMs  (36. 1 1 .422  through  443)  apply  to  more 

16  specific  state  land  management  practices.  These  include  rules  governing  road  management, 

1 7  watershed  management,  cumulative  effects,  monitoring,  RMZs,  WMZs,  and  fisheries  (Table  4.8-3). 
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1       TABLE  4.8-2. 

2 
3 


STREAM  CLASSIFICATIONS  AND  ASSOCIATED  MANAGEMENT 
REQUIREMENTS  OF  THE  SMZ  LAW  TO  PROTECT  MONTANA 
WATERBODIES 


Stream  Classification 


Class  1 


Class  2 


Class  3 


Classification 
Parameters 


Minimum  SMZ  Width 

Increase  SMZ  Size  to 

Accommodate 

Wetlands 

Clearcutting  Allowed 

Tree  Retention 
Regulations 

Retained  Tree 
Characteristics 


Supports  fish,  or  contributes 
flow  to  another  waterbody 
for  6  months  per  year 


50  feet,  or  100  feet  for 
slopes  >  35% 

Yes 


No 

At  least  50%,  or  10  per  100 
feet,  of  trees  2  8  inches  dbh 

Favor  leaning  trees  and 
trees  within  50  feet  of 
stream  that  represent  pre- 
harvest  size  and  species 


Contributes  flow  to  another 
waterbody  <  6  months  per 
year,  or  does  not  contribute 
surface  flow  to  another 
waterbody  but  has  surface 
flow  for  6  or  more  months 

50  feet,  or  100  feet  for 
slopes  >  35% 

Yes 


No 

Atleast50%,  or5per  100 
feet,  of  trees  i  8  inches  dbh 

Favor  leaning  trees  and 
trees  within  50  feet  of 
stream  that  represent  pre- 
harvest  size  and  species 


Rarely  contributes  flow  to 
other  waterbodies,  and  has 
surface  flow  <  6  months  per 
year 


50  feet 


Yes 


No 


Sub-merchantable  trees  and 
shrubs 

None 


TABLE  4.8-3.    REQUIREMENTS  OF  FISH-RELATED  FOREST  MANAGEMENT  ARMS 


Administrative  Rule 


Topic 


Application  on  State  Lands 


6 

7 

8 

9 

10 


36,11.421 

36.11.422 

36.11.423 
36.11.424 

36.11.425 

36.11  426 
36.11.427 
36.11  436 


Road  Management 

Watershed  Management 

Cumulative  Effects 
Monitoring 

RMZs 

WMZs 
Fisheries 
Sensitive  Species 


Minimize  the  miles  and  size  of  roads. 

Build,  maintain,  and  abandon  roads  to  maximize 
efficiency. 

Maintain  high-quality  water. 

Incorporate  appropriate  BMPs. 

Assess  and  minimize  CWE. 

Develop  monitoring  strategies  to  assess  watershed 
impacts  of  land  use  activities. 

Contain  size  and  land  use  restriction  related  to 
RMZs. 

Protect  forested  wetlands. 

Minimize  impacts  to  fish  populations  and  habitat. 

Adequately  consider  sensitive  species  in 
assessments  and  management  decisions. 


The  intent  of  the  ARM  related  to  road  management  (ARM  36.1 1.421)  is  to  minimize  the  number  of 
roads  to  reduce  impacts  to  fish  and  fish  habitat  by  reducing  sediment  delivery  to  streams  and 
limiting  disturbance  to  streamside  vegetation.  Some  road  management  practices  are  prioritized 
based  on  actual  or  potential  fish  use  of  area  streams  or  other  habitat  or  water  quality  concerns. 
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1  ARM  36. 1 1 .425  requires  the  establishment  of  an  RMZ,  when  forest  management  activities 

2  (including  timber  harvest)  are  proposed  on  sites  that  are  adjacent  to  fish-bearing  streams.  The  total 

3  RMZ  width,  including  the  SMZ,  is  equal  to  the  100-year  site  index  tree  height.  Harvest  conducted 

4  within  the  combined  SMZ  and  RMZ  must  retain  all  bank  edge  trees  and  retain  enough  other  trees  to 

5  ensure  adequate  levels  of  shade  and  potential  LWD  recruitment  to  the  stream.  Adequate  levels  of 

6  shade  are  defmed  under  the  ARM  as  those  that  maintain  natural  stream  temperature  ranges. 

7  Adequate  levels  of  LWD  recruitment  are  defmed  under  the  ARM  as  those  that  maintain  channel 

8  form  and  function.  Target  levels  of  LWD  and  shade,  and  the  adequacy  of  proposed  prescriptions  in 

9  meeting  target  levels,  are  currently  determined  on  a  site-specific,  project-level  basis. 

1 0  hi  addition  to  the  SMZ  and  RMZ  rules,  ARM  36. 1 1 .426  provides  regulations  relative  to  WMZs. 

1 1  This  rule  states  that  for  wetlands  found  within  an  SMZ,  the  WMZ  boundary  shall  be  50  feet  fi-om 

12  the  wetland.  All  requirements  under  the  SMZ  Law  (ARMs  36. 1 1 .301  through  313)  must  be  met  for 

13  wetlands  located  within  or  intercepting  the  SMZ  boundary. 

14  ARMs  36. 1 1 .427(2)(i)  and  36. 1 1 .427(3)  also  require  forest  management  activities  to  protect  and 

15  maintain  bull  trout,  Yellowstone  and  westslope  cutthroat  trout,  arctic  grayling,  and  all  other 

16  sensitive  fish  and  aquatic  species.  The  FMB  maintains  its  own  list  of  species  that  are  considered 

1 7  sensitive  under  the  rules.  This  list  is  modified  using  informadon  and  classificarion  systems 

1 8  developed  by  the  USPS,  USFWS,  MNHP,  and  MFWP.  Also  under  the  ARMs,  DNRC  is  required 

19  to  minimize  impacts  to  fish  populations  and  habitat  by  making  reasonable  efforts,  in  its  sole 

20  discretion,  to  cooperate  in  the  implementation  of  conservation  strategies  developed  for  the  State  of 

21  Montana.  These  include 

22  •     Restoration  Plan  for  Bull  Trout  in  the  Clark  Fork  River  Basin  and  Kootenai  River  Basin 

23  (MBTRT  2000) 

24  •     Memorandum  of  Understanding  and  Conservation  Agreement  for  Westslope  Cutthroat  and 

25  Yellowstone  Cutthroat  Trout  in  Montana  (MFWP  2007a) 

26  •     Bull  Trout  Draft  Recovery  Plan  (USFWS  2002a) 

27  •     Existing  insfitutional  practices. 

28  In  addifion  to  the  protective  measures  that  are  directly  applicable  to  DNRC  acfivities  (including 

29  regulatory  measures  and  those  developed  by  DNRC),  other  agencies  and  entities  have  also 

30  developed  measures  to  protect  fish  and  their  habitat.  These  measures  include  INFISH  guidelines 

3 1  developed  by  the  USFS  ( 1 995b)  and  those  measures  covered  under  the  Plum  Creek  HCP  for  forest 

32  activifies  in  Montana  (Plum  Creek  2000).  These  measures  may  be  implemented  on  lands  adjacent 

33  to  DNRC  lands  that  are  owned  by  a  federal  agencies  and  Plum  Creek,  respecrively. 

34  INFISH,  if  implemented  under  the  new  USFS  national  forest  land  management  planning  strategy, 

35  applies  federal  management  guidelines  to  protect  native  fish  to  reduce  the  risk  of  population  loss 

36  and  negafive  impacts  to  aquadc  habitat  through  the  establishment  of  riparian  management 

37  objectives  and  riparian  habitat  conservation  areas.  The  Plum  Creek  HCP  habitat  goals  and 

38  objecdves  are  based  on  the  principle  of  providing  cold,  clean,  complex,  and  connected  waters 

39  (primarily  to  benefit  salmonids)  on  1 .4  million  acres  of  Plum  Creek  Timber  Company  lands  in 

40  western  Montana. 
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1  4.8.2  Affected  Environment  -  Key  Aquatic  Habitat  Factors 

2  The  distribution  and  abundance  offish  populations  within  the  planning  area  and  HCP  project  area  is 

3  largely  a  function  of  aquatic  habitat  quantity  and  quality.  These  aquatic  habitat  parameters  are 

4  influenced  by  a  number  of  land  use  activities  and  factors  that  directly  or  indirectly  affect  fish  or  their 

5  habitat.  These  factors  include  sediment  loading  from  road  construction  and  maintenance, 

6  population  connectivity  relative  to  stream  crossings  (blockages),  CWE,  livestock  grazing,  and 

7  riparian  habitat  conditions. 

8  Montana  contains  diverse  aquatic  resources  due  to  geographic  variability  across  the  state,  from  the 

9  Rocky  Mountain  region  in  the  west,  to  the  broad  plains  region  in  the  east.  This  variability  is  also 

1 0  reflected  in  the  diversity  of  aquatic  habitat  available  throughout  the  state  (Figures  D-6A  through  D-6C 

1 1  in  Appendix  D,  EIS  Figures).  The  state  contains  about  2,000  natural  lakes;  50  reservoirs  of  500  acres 

12  or  larger;  15,000  miles  of  cold-water  streams;  1,300  miles  of  warm- water  streams;  thousands  of  small 

13  reser\'oirs  and  ponds;  and  thousands  of  miles  of  intermittent  streams  (DNRC  2008a).  Many  of  these 

1 4  waterbodies  support  either  cold-  or  warm-water  fish  species,  while  some  support  both. 

1 5  The  description  of  the  affected  environment  requires  subdividing  the  HCP  project  area  into  discrete, 

1 6  spatially  relevant  geographic  units,  which  allow  appropriate  description  of  existing  conditions 

1 7  within  a  landscape  context.  Within  this  EIS,  other  resources  (e.g.,  wildlife  and  vegetation)  are 

1 8  evaluated  at  a  spatial  scale  defined  by  DNRC  administrative  boundaries,  such  as  land  offices  and 

1 9  administrative  unit  offices.  However,  fish  and  other  aquatic  life  are  influenced  by  habitat 

20  interactions  that  occur  within  a  river  basin  and  watershed  scale,  which  are  not  necessarily  confined 

2 1  by  biologically  arbitrary  administrative  units.  Therefore,  analysis  of  habitat  and  fish  populafion 

22  conditions  within  the  HCP  project  area  uses  a  watershed  approach,  with  14  EIS  aquatic  analysis 

23  units  (Table  E4-3  in  Appendix  E,  EIS  Tables,  and  Figure  D-7,  Appendix  D,  EIS  Figures).  For 

24  comparative  purposes,  the  relationship  of  the  EIS  aquatic  analysis  units  to  DNRC  administrative 

25  units  is  presented  in  Table  4.8-4. 

26  The  bull  trout  was  initially  listed  as  three  separate  distinct  population  segments  (DPSs)  (63  FR 

27  31647-31674,  June  10,  1998.  64  FR  171 10-17125,  Apnl  8,  1999).  The  final  listing  rule  for  the 

28  contiguous  United  States  population  of  the  bull  trout  consolidated  all  the  population  segments  into  a 

29  single  listed  taxon,  bull  trout  in  the  contiguous  United  States  (64  FR  58910-58933,  November  1, 

30  1 999).  Five  segments  of  the  contiguous  United  States  populafion  of  bull  trout  were  idenrified  as 

3 1  interim  recovery  units:  ( 1 )  Jarbidge  River,  (2)  Klamath  River,  (3)  Columbia  River,  (4)  Coastal- 

32  Puget  Sound,  and  (5)  St.  Mary-Belly  River.  A  comprehensive  discussion  of  these  topics  is  found  in 

33  the  USFWS's  draft  recovery  plan  for  bull  trout  (USFWS  2002a),  the  USFWS's  Science  Team 

34  Document  (Whitesel  et  al.  2004),  the  5-year  status  review  (USFWS  2005b),  and  the  final  rule  listing 

35  designated  crifical  habitat  (70  FR  5621 1-563 II,  September  26,  2005).  The  draft  bull  trout 

36  recovery  plan  (USFWS  2002a)  describes  an  organizational  hierarchy  for  bull  trout  at  nested  spatial 

37  levels  that  include  recovery  units,  core  areas,  and  local  populations  (the  lowest  level  in  the 

38  organizational  hierarchy).  Twenty-seven  major  watersheds  were  referred  to  as  recovery  units; 

39  however,  terminology  has  since  been  revised,  and  the  former  recovery  units  are  now  referred  to  as 

40  management  units.  Management  units  are  the  major  units  for  managing  recovery  efforts,  with  each 

4 1  management  unit  consisting  of  one  or  more  core  areas,  and  each  core  area  representing  the  closest 

42  approximarion  of  a  biologically  ftinctioning  unit  for  bull  trout.  A  local  populafion  is  a  group  of  bull 
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1  trout  that  spawn  within  a  particular  stream  or  portion  of  a  stream  system  and  is  considered  to  be  the 

2  smallest  group  offish  that  is  known  to  represent  an  interacting  reproductive  unit.  Multiple  local 

3  populations  may  exist  within  a  core  area. 

4  In  summan.'.  until  the  draft  recovery  plan  for  bull  trout  is  finalized,  the  USFWS  has  adopted  the  use 

5  of  local  population,  core  area,  management  unit,  and  interim  recovery  unit  for  purposes  of 

6  consultation  and  recovery. 

7  The  EIS  aquatic  analysis  units  range  greatly  in  size  from  less  than  500,000  acres  (Swan  and  Lower 

8  Kootenai)  to  more  than  12.9  million  acres  (Upper  Missouri).  To  simplify  some  discussions,  the 

9  14  EIS  aquatic  analysis  units  are  combined  into  four  EIS  aquatic  planning  basins  (Kootenai, 

1 0  Flathead.  Clark  Fork,  and  Missouri  River  basins)  (see  Table  E4-3  in  Appendix  E,  EIS  Tables). 

1 1  The  distribution  of  HCP  project  area  lands  is  not  uniform  across  the  14  EIS  aquatic  analysis  units. 

12  For  example,  two  EIS  aquatic  analysis  units  (Stillwater  and  Swan)  each  contain  a  total  of  over  9 

1 3  percent  of  HCP  project  area  lands  by  area,  while  four  other  analysis  units  (Lower  Clark  Fork,  Rock 

14  Creek,  Lower  Kootenai,  Upper  Missouri)  contain  less  than  1  percent  of  the  HCP  project  area  within 

1 5  their  boundaries  (Table  4.8-4). 

1 6  Most  of  the  planning  area  is  mountainous,  resulting  in  highly  variable  streamflow,  particularly  in  the 

1 7  small  ri\ers  and  streams  that  serve  as  headwaters  for  all  the  major  river  systems  in  Montana.  Peak 

1 8  flows  generally  occur  May  through  June  from  melting  snow  and  rainfall.  Increased  flows  also 

1 9  occasionally  occur  for  short  durations  in  the  summer  due  to  thunderstorms.  The  planning  area 

20  contains  over  75,600  miles  of  stream  habitat,  of  which  about  43,959  miles  (58  percent)  have 

2 1  intermittent  stream  flow  (Table  E4-4  in  Appendix  E,  EIS  Tables).  In  addition,  the  vast  majority  of 

22  stream  miles  (intermittent  or  perennial)  are  located  on  non-trust  land.  Less  than  5  percent  of  the 

23  planning  area  stream  miles  (3,469  miles)  are  located  on  trust  land,  and  about  2  percent  (1,578  miles) 

24  on  HCP  project  area  lands  (see  Table  E4-4  in  Appendix  E,  EIS  Tables).  Within  the  planning  area, 

25  only  about  3  percent  ( 1 ,006  of  31,646  miles)  of  the  perennial  stream  miles,  and  almost  3  percent  of 

26  the  intermittent  stream  miles,  occur  on  trust  lands. 

27  A  total  of  3,469  miles  of  stream  occur  on  trust  lands  within  the  planning  area,  although  only 

28  130  miles  (7  percent)  support  HCP  fish  species  (see  Table  E4-4  in  Appendix  E,  EIS  Tables). 

29  Nearly  all  (99  percent)  of  this  HCP  fish  species  supporting  habitat  supports  westslope  cutthroat 

30  trout,  while  67  percent  supports  bull  trout.  Thus,  about  10  percent  of  all  bull  trout  habitat,  8  percent 

3 1  of  all  Columbia  redband  trout  habitat,  and  6  percent  of  all  westslope  cutthroat  trout  habitat  in  the 

32  planning  area  occurs  on  trust  lands. 

33  4.8.2.1       Sediment 

34  Erosion  and  sedimentation  occur  naturally  in  a  watershed  and  provide  the  sources  and  surfaces 

35  necessary  for  habitat  formation  for  aquatic  and  terrestrial  wildlife  species  (Naiman  et  al.  1992).  A 

36  disturbance,  be  it  natural  or  human  induced,  is  any  substantial  change  in  the  supply  or  routing  of 

37  water,  sediment,  or  woody  debris  that  causes  a  measurable  difference  in  channel  structure  and 

38  biological  community.  Natural  disturbances  such  as  floods,  fire,  and  landslides  are  an  integral  part 

39  of  watershed  dynamics.  These  events  can  substantially  affect  sediment  loading  to  area  streams. 
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1  While  these  are  natural  events,  land  management  activities  can  influence  their  degree  and 

2  frequency. 

3  Land  management  activities  can  also  have  a  direct  influence  on  the  amount  of  sediment  entering 

4  these  waterbodies,  by  affecting  stormwater  runoff  rates,  and  erosion  from  road  surfaces  and  other 

5  disturbed  soil  areas.  Increased  sediment  loading  to  rivers  and  streams  results  in  filled  pools, 

6  substrate  embeddedness,  increased  turbidity,  and  deterioration  of  in-stream  habitat  (particularly 

7  salmonid  spawning  habitat). 

8  Importance  of  Sediment  to  Fish 

9  Sedimentation  rates  are  important  because  chronic  inflow  of  fine  sediment  can  seriously  diminish 

10  salmonid  spawning  success,  alter  fish  behavior,  and  cause  many  other  deleterious  sub-lethal  effects 

1 1  (Cederholm  et  al.  1981;  Servizi  and  Martens  1992;  Kondolf  2000).  Fine  sediment  can  cause  direct 

12  mortality  to  salmonid  eggs  (Chapman  1988),  sac  fiy  (Reynolds  et  al.  1989),  and  juvenile  fish 

13  (Lloyd  1985).  Although  all  salmonid  eggs  are  susceptible  to  suffocafion  from  the  accumulation  of 

14  fine  sediments  in  spawning  gravel,  Bjomn  and  Reiser  (1991)  report  that  cutthroat  trout  eggs  were 

15  more  sensitive  than  those  of  rainbow  trout,  kokanee  trout,  steelhead  trout,  or  Chinook  salmon.  They 

16  also  report  that  accumulations  of  10  percent  fme  sediment  reduced  cutthroat  trout  embryo  survival 

17  to  about  80  percent  of  gravels  without  fine  sediments  (range  65  to  90  percent),  while  17  percent  fme 

18  sediments  reduced  embryo  survival  to  approximately  55  percent  (range  15  to  75  percent).  Shepard 

19  et  al.  (1984)  report  abrupt  increases  in  incubation  mortality  in  streams  with  30  percent  fine 

20  sediments,  with  100  percent  mortality  with  50  percent  fines. 

2 1  Sub-lethal  behavioral  effects  of  suspended  sediment  on  salmonids  include  habitat  avoidance  and 

22  subsequent  effects  on  fish  distribution  (Cedarholm  and  Reid  1987;  Servizi  and  Martens  1992), 

23  reduced  feeding  and  repressed  growth  rates  (Newcombe  and  MacDonald  1 99 1 ),  respiratory 

24  impairment  (Servizi  and  Martens  1992),  reduced  tolerance  to  disease  and  toxicants  (Goldes  et  al. 

25  1988),  and  physiological  sfress  (Servizi  and  Martens  1992). 

26  DNRC  Activities  Potentially  Affecting  Sediment 

27  Forest  Management 

28  Although  forest  management  activities  have  historically  resulted  in  substanrial  erosion  and  sediment 

29  delivery  to  Montana  streams,  current  regulations  and  established  BMPs  substantially  reduce  these 

30  risks.  DNRC  recently  assessed  soil  impacts  on  74  timber  harvest  areas,  which  were  harvested 

3 1  between  1 988  and  2003  (DNRC  2004e).  The  results  indicate  that  areas  harvested  in  1 988  and  1 989, 

32  prior  to  formal  adoption  of  BMPs,  had  the  highest  percentages  of  impacted  area  compared  to  later 

33  harvest  sites.  Overall,  about  47  percent  of  the  sites  had  total  detrimental  soil  impacts  less  than 

34  20  percent,  with  an  overall  range  of  3  to  44  percent  (DNRC  2004e). 

35  It  is  generally  recognized  that  one  of  the  greatest  potential  effects  of  forest  management  activifies  on 

36  aquatic  habitat  is  accelerated  erosion  and  subsequent  sediment  delivery  to  streams  (Waters  1995). 

37  Forest  road  construction,  road  use,  and  maintenance  activifies  are  a  primary  source  of  fine  sediment 

38  delivery  to  Montana  streams.  Stormwater  runoff  from  such  roads  is  a  direct  source  of  fine 

39  sediments,  and  the  increased  runoff  rates  can  contribute  to  increased  erosion  of  upland  soils. 
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1  Increased  runoff  results  in  increased  stream  flows  and  an  increased  potential  for  streambank  erosion 

2  and  furtlier  sedimentation  levels. 

3  Other  forest  management  activities  that  can  contribute  to  the  sediment  delivery  to  Montana  streams 

4  include  timber  harsesting,  yarding,  site  preparation,  and  slash  treatment.  These  activities  often 

5  increase  the  le\els  of  soil  disturbance,  soil  compaction,  vegetation  removal,  and  the  subsequent 

6  levels  of  upland  erosion.  In  general,  the  potential  for  impacts  increases  when  these  activities  are 

7  conducted  in  proximity  to  streams,  and  reduces  with  increased  buffer  widths.  Even  with  adequate 

8  buffer  size.  ho\\ever,  these  activities  can  still  have  a  substantial  effect  on  sediment  delivery  to 

9  streams  due  to  road  crossings.  Not  only  can  sediment  delivery  increase  directly  from  road  surface 

1 0  runoff,  but  such  road  configurations  provide  a  more  direct  route  for  sediment  generated  by  otlier 

1 1  forest  management  activities  to  reach  and  enter  the  streams. 

12  Grazing 

1 3  The  impacts  of  livestock  grazing  on  sediment  delivery  to  streams  are  also  typically  greatest  when 

14  these  activities  occur  in  proximity  to  streams,  but  can  also  vary  by  the  intensity,  duration,  and  timing 

1 5  of  such  activities.  The  direct  access  of  livestock  to  streams  often  results  in  the  greatest 

1 6  sedimentation  impacts.  This  access  results  in  the  disturbance  of  streamside  vegetation  and  soils,  and 

1 7  the  collapse  and  tapering  of  stream  banks.  This  causes  increased  erosion  potential  from  the  area  and 

1 8  a  direct  and  site-specific  pathway  for  sediment  delivery.  The  entrance  of  livestock  into  stream 

1 9  channels  can  also  result  in  wider  and  shallower  sfream  channels,  with  reduced  water  velocities  and 

20  increased  sedimentation. 

2  1  There  are  currently  391  individual  parcels  with  grazing  licenses  on  classified  forest  trust  lands  in  the 

22  HCP  project  area,  encompassing  about  164,931  acres  (Table  4.8-5.  Figures  D-8A  through  D-8C  in 

23  Appendix  D.  EIS  Figures).  Approximately  163  (42  percent)  of  these  391  parcels  contain  a  segment 

24  of  stream  knowTi  to  support  at  least  one  of  the  three  HCP  fish  species,  including  approximately 

25  111  parcels  with  bull  frout  habitat.  161  parcels  with  westslope  cutthroat  frout  habitat,  and  8  parcels 

26  with  Columbia  redband  trout  habitat.  Similarly,  about  46  percent  (75.566  of  164,931  acres)  of  the 

27  licensed  grazing  acres  in  the  HCP  project  area  support  at  least  one  HCP  fish  species. 

28  Sixty-seven  (60  percent)  of  the  1 1 1  licensed  grazing  parcels  containing  bull  frout  habitat  are  located 

29  in  two  of  the  EIS  aquatic  analysis  units,  including  27  parcels  (24  percent)  in  the  Blackfoot  analysis 

30  unit  and  40  parcels  (36  percent)  in  the  Middle  Clark  Fork  analysis  unit.  Only  eight  grazing  parcels 

3 1  contain  Columbia  redband  trout  habitat,  with  seven  occurring  in  the  Middle  Kootenai  analysis  unit. 

32  Westslope  cutthroat  frout  habitat  is  more  widely  distributed  in  the  project  area,  occurring  in  12  of 

33  the  14  analysis  units. 

34  However,  60  percent  of  the  parcels  occur  in  the  Blackfoot  and  Middle  Clark  Fork  analysis  units. 

35  Only  about  122  (24  percent)  of  the  HCP  project  area  sfream  miles  that  support  at  least  one  HCP  fish 

36  species  actually  occur  within  the  boundaries  of  the  grazing  license  parcels  (Table  4.8-6).  This 

37  includes  120.8  miles,  81 .6  miles,  and  3.9  miles  of  stream  that  support  westslope  cutthroat  trout,  bull 

38  frout,  and  Columbia  redband  trout,  respectively. 
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TABLE  4.8-6. 


STREAM  MILES  AND  FISH  DISTRIBUTION  WITHIN  HCP  PROJECT 
AREA  GRAZING  LICENSE  PARCELS 


Stream  Miles  on  Grazing  License  Parcels  Within  the  HCP  Project  Area 


EIS  Aquatic 
Analysis  Unit 


Total  Stream 
Miles 


Bull  Trout 
Habitat 


Westslope 

Cutthroat 

Trout  Habitat 


Columbia 

Redband 

Trout  Habitat 


Total  HCP 

Fish  Species 

Habitat 


Bitterroot 
Blackfoot 
Flathead  Lake 
Lower  Clark  Fork 
Lower  Kootenai 
Middle  Clark  Fork 
Middle  Kootenai 
North  Fork  Flathead 
Rock  Creek 
Stillwater 
Swan 

Upper  Clark  Fork 
Upper  Kootenai 
Upper  Missouri 


857 

102.1 

9.9 

4.1 

0.5 

145.2 

25.2 

7.0 

8.4 

6.4 

2.5 

46.2 

13.0 

45.9 


15.5 
14.6 
0.0 
0.0 
0.5 
30.5 
2.5 
5.2 
0.8 
3.0 
1.5 
5.0 
2.5 
0-0 


195 
25.5 
1.4 
0.0 
0.5 
45.1 
4.9 
52 
1.1 
2.5 
2.0 
7.9 
5.0 
0.0 


0,0 
00 
0.0 
0.0 
0.5 
0.0 
3.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


19.5 
25.5 
1.4 
0.0 
0.5 
45.1 
4.9 
5.2 
1.9 
3.0 
2.0 
7.9 
5.0 
0.0 


TOTAL 


502.1 


81.6 


120.8 


3.9 


122.1 


3  Source:  DNRC  (2008a). 

4  Existing  Sediment  Conditions  in  HCP  Project  Area 

5  Road-generated  Sediment 

6  Despite  recent  impro\'ements  in  the  implementation  of  protective  BMPs,  the  construction, 

7  maintenance,  and  use  of  forest  roads  can  be  a  substantial  source  of  sediment  loading  to  streams. 

8  The  overall  length  and  density  of  roads  within  the  HCP  project  area  indicate  the  sediment  loading 

9  potential  from  DNRC  land  management  acti\  ities.  GIS  analyses  indicate  approximately 

10  4.570  miles  of  existing  roads  are  located  on  trust  lands  in  the  planning  area,  with  about  2,646  miles 

1 1  (58  percent)  occurring  on  HCP  project  area  lands  (Table  4.8-7).  The  average  road  density  in  the 

1 2  HCP  project  area  is  about  3.1  mi/mi',  ranging  between  1 .7  and  5.5  mi/mi".  While  the  lowest  road 

13  density  estimate  is  associated  with  the  largest  aquatic  analysis  unit  (Upper  Missouri),  and  one  of  the 

14  smallest  units  (Lower  Clark  Fork),  there  is  no  apparent  consistent  pattern  between  area  and  road 

1 5  density. 

1 6  As  discussed  above,  roads  ha\e  the  potential  to  affect  HCP  fish  species,  particularly  those  road 

1 7  segments  located  within  300  feet  of  a  stream.  An  estimated  700  miles  (27  percent)  of  the  existing 

1 8  roads  on  HCP  project  area  lands  are  located  within  300  feet  of  any  stream,  although  only  about 

19  8.9  percent  of  the  road  miles  in  the  HCP  project  area  are  within  300  feet  of  streams  known  to 

20  support  one  of  the  HCP  fish  species  (Table  4.8-7).  Because  GIS  road  layers  for  non-DNRC  (federal 

2 1  and  private)  lands  are  generally  lacking  or  incomplete,  no  assessment  of  road  miles,  density,  or 

22  condition  could  be  conducted  over  the  entire  planning  area.  Information  on  existing  road 
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1  conditions  on  trust  lands  comes  from  a  \ariety  of  programs,  including  the  watershed  monitoring 

2  program;  NWLO  and  SWLO  road  monitoring  programs;  and  timber  sale  planning,  design,  and  EAs. 

3  In  addition,  road  impro\ement  needs  are  identified  through  casual  obser\'ations  or  reports  made  to 

4  DNRC  field  staff  during  the  normal  course  of  carrying  out  their  administrative  duties. 

5  Between  1998  and  2001,  DNRC  inventoried  405  miles  of  roadway  on  forested  trust  lands  in  the 

6  HCP  project  area,  to  assess  sediment  delivery  potential  related  to  forest  roads.  This  represents 

7  1 5  percent  of  the  2,646  miles  of  forested  trust  land  roads  in  watersheds  supporting  HCP  fish  species 

8  (DNRC  2006d).  These  data  indicate  that  about  46  percent  of  the  identified  road  problem  sites 

9  causing  sediment  delivery  to  streams  on  forested  trust  lands  are  related  to  inadequate  road  surface 

1 0  drainage  ( DNRC  2006d). 

1 1  To  model  the  amount  of  sediment  generated  from  inadequate  road  surface  drainage,  information 

1 2  from  the  DNRC  road  in\entories  was  used  to  estimate  the  existing  road  conditions  on  HCP  project 

13  area  lands  and  to  estimate  the  amount  of  sediment  generated  by  these  roads  (DNRC  2006f  2006g, 

1 4  2008f;  Earth  Systems  2007,  2008;  USDA  2008).  Based  on  several  variable  parameters  (road  slope, 

15  geometr\',  road  bed  material,  rainfall  patterns,  etc.).  this  modeling  exercise  generated  a  range  of 

1 6  potential  sediment  generated  per  road  mile.  Although  this  information  is  useful  in  estimating  the 

1 7  scale  of  sediment  generated  from  problem  roads,  it  should  be  noted  that  the  modeling  exercise  does 

1 8  not  give  information  on  sediment  delivery  into  streams,  which  is  the  process  that  most  directly 

19  affects  aquatic  species.  The  model  does  not  take  into  account  downslope  filtrarion  and  interception 

20  of  sediment  by  vegetation  and  soils,  factor  in  the  exact  distance  of  roads  from  stream  courses,  or 

2 1  account  for  the  full  range  of  slope  and  road  surface  conditions. 

Stream  Crossing  Generated  Sediment 

In  addition  to  the  miles  of  road  located  within  300  feet  of  streams,  there  are  about  2,258  stream 
crossings  within  the  HCP  project  area,  although  only  24  percent  (550  crossings)  occur  on  perennial 
streams  (Table  4.8-8).  WTiile  the  HCP  fish  species  (particularly  westslope  cutthroat  trout)  may 
occupy  intermittent  streams  at  certain  times  of  the  year,  such  use  is  limited.  There  are  330  stream 
crossings  of  streams  supporting  bull  trout,  and  446  and  17  crossings  of  streams  supporting 
westslope  cutthroat  trout  and  Columbia  redband  trout,  respecti\'ely.  The  proportion  of  total  stream 
crossings  in  the  individual  aquatic  analysis  units,  that  support  any  HCP  fish  species,  ranges  from 
0  percent  (Rock  Creek  and  Lower  Kootenai  aquatic  analysis  units)  to  63.3  percent  (North  Fork 
Flathead  Unit).  The  next  highest  proportions  of  crossings  in  HCP  fish  species  streams  are  in  the 
Swan  (34.3  percent),  Stillwater  (30.4  percent),  and  the  Upper  Clark  Fork  (27.7  percent)  analysis 
units.  Less  than  22  percent  of  the  total  stream  crossings  in  the  other  analysis  units  occur  in  HCP 
fish  species  streams. 

Forty-one  percent  of  the  inventoried  problems  are  associated  with  stream  crossing  deficiencies. 
Approximately  132  of  the  stream  crossing  CMPs  analyzed  (34  percent)  were  identified  as 
problematic  as  to  risk  for  sediment  delivery.  The  most  common  stream  crossing  problems  were 
related  to  cuhert  alignment  or  grade  (24  percent),  inadequate  capacity  (26  percent),  and  inadequate 
armoring  of  inlet  or  outlet  (20  percent).  In  addition,  the  amount  of  sediment  at  risk  of  delivery  was 
estimated  for  each  problem  stream  crossing.  On  average  at  each  problem  site,  69  cubic  yards  of 
sediment  was  at  risk  for  potenfial  delivery  to  the  streams.  Of  the  132  identified  road  crossing 
problem  sites,  74  percent  would  deliver  less  than  100  cubic  yards  of  material  to  the  associated 
stream  assuming  a  catastrophic  failure,  and  90  percent  would  deliver  less  than  about  1 50  cubic 
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1  yards.  However,  it  should  be  noted  that  these  sites  are  only  at  risk  for  failure  of  sediment  delivery. 

2  The  actual  occurrence  of  sediment  delivery  is  primarily  driven  by  the  magnitude  and  duration  of 

3  storm  events.  For  example,  an  undersized  culvert  is  at  greater  risk  of  failure  due  to  high  flows 

4  produced  by  larger  storm  events,  such  as  a  100-year  storm,  which  on  average  has  only  a  1  percent 

5  chance  of  occurring  in  any  given  year. 

6  Using  extrapolation  based  on  the  frequency  of  problem  culverts,  and  the  average  amount  of 

7  sediment  at  risk  of  delivery,  the  number  of  problem  culverts  and  total  amount  of  sediment  at  risk 

8  was  estimated  for  each  EIS  aquatic  analysis  unit  (Table  4.8-9).  It  should  be  noted  that  the  volume 

9  of  sediment  at  risk  would  be  a  "worst-case  scenario,"  and  represents  the  volume  of  sediment 

1 0  delivered  to  a  stream  if  all  of  the  problem  culverts  were  to  totally  fail.  Based  on  probability  and  the 

1 1  distribution  of  large  storm  events,  it  is  extremely  unlikely  that  this  entire  at-risk  volume  of  sediment 

12  would  be  delivered  into  HCP  project  area  streams,  even  over  a  long  time  period  (i.e.,  50  years).  In 

13  addition,  existing  DNRC  policies  and  procedures  would  not  preclude  all  of  the  at-risk  crossings 

1 4  from  eventually  being  improved  or  upgraded. 

15  Timber  Harvest  and  Landslide  Generated  Sediment 

16  Timber  har\'est  and  landslides  can  also  contribute  sediment  into  streams.  However,  as  discussed  in 

1 7  the  Section  4.5  (Geology  and  Soils),  these  factors  are  relatively  minor  contributors  of  in-stream 

1 8  sediment  as  compared  to  road-related  sources.  Existing  timber  harvest  BMPs  have  been  shown  to 

19  be  effecti\e  in  reducing  or  eliminating  sediment  delivery  to  streams  (Sheridan  et  al.  1999; 

20  Appelbloom  et  al.  200 1 ;  DNRC  2004c). 

21  4.8.2.2      Habitat  Complexity 

Pristine  watersheds  tend  to  consist  of  complex  hydraulic  conditions  (pools,  riffles,  and  side  and 
braided  channels)  and  habitat  elements  (LWD,  undercut  banks,  variable  substrate  sizes,  and 
accumulated  organic  matter).  Stream  habitat  complexity  is  also  often  associated  with  LWD 
abundance,  as  wood  contributes  to  the  formation  of  high-quality  aquatic  rearing  habitat  (Stouder  et 
al.  1 997).  LWD  consists  of  large  tree  trunks  and  stems  or  root  wads  that  fall  into  stream  channels 
due  to  natural  deterioration  (i.e.,  disease  and  insect  infestation),  windthrow,  and  bank  failure.  In- 
stream  LWD  dissipates  hydraulic  energy  during  high-flow  periods,  develops  and  maintains  in- 
stream  habitat  features  (i.e.,  pools  and  gravel  bars),  stabilizes  streambeds  and  stream  banks  by 
minimizing  scour  and  erosion,  and  provides  excellent  habitat  and  cover  diversity  (Stouder  et 
al.  1997).  The  effective  size  of  LWD  varies  by  stream  width,  with  larger  streams  requiring  larger 
wood  to  sufficiently  alter  hydrologic  conditions  enough  to  affect  habitat  (Meehan  1991;  Overton  et 
al.  1997). 

With  the  loss  of  LWD  in  the  channel,  stream  morphology  shifts  away  from  the  characteristic  step- 
pool  and  pool-riffle  habitats  to  a  more  simplified,  glide-dominant  channel  form,  with  a  subsequent 
decrease  in  available  rearing  (pool)  habitat.  LWD  also  provides  direct  nutrients  to  streams,  as  well 
as  substrate  for  aquatic  invertebrate  production. 

Two  primary  factors  influence  the  amount  of  LWD  recruitment  within  a  given  stream,  the  size 
(width)  of  the  stream  and  the  width  of  the  adjacent  riparian  buffer  (Murphy  and  Koski  1989; 
Robison  and  Beschta  1990;  McDade  et  al.  1990;  Thomas  et  al.  1993).  Riparian  vegetation  exerts  a 
greater  influence  on  small  streams,  where  LWD  is  not  easily  transported.  As  a  result,  individual 
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1  pieces  can  greatly  influence  channel  morphology,  in-stream  cover,  food  resources,  and  sediment 

2  transport  (Knutson  and  Naef  1997).  As  stream  size  increases,  the  influence  of  riparian  vegetation 

3  and  indi\idual  LWD  decreases,  while  the  role  of  logjams  (affected  by  a  river's  supply  and  type  of 

4  LWD)  increases. 

5  The  width  of  an  effective  riparian  buffer  is  a  commonly  used  fijnction  to  measure  aquatic  habitat 

6  integrity.  A  buffer  width  of  about  0.75  tree  height  is  effective  of  protecting  over  80  percent  of  the 

7  LWD  fianctions.  Other  ecological  functions  (stream  shading,  root  strength,  and  litter  fall)  are 

8  effective  with  smaller  riparian  buffers  (FEMAT  1993).  Adequate  LWD  recruitment  is  generally 

9  provided  with  a  high  degree  of  certainty  by  riparian  buffer  widths  of  100  to  200  feet  (about  the 

10  100-year  site  index  tree  height),  depending  on  the  site  and  stream  size  (Murphy  and  Koski  1989; 

1 1  Robison  and  Beschta  1990;  McDade  et  al.  1990,  Thomas  et  al.  1993).  The  site  index  tree  height  at 

1 2  age  100  years,  within  the  DNRC  HCP  project  area,  ranges  from  approximately  80  to  120  feet. 

1 3  Channel  stability,  form,  and  function  are  also  directly  related  to  habitat  complexity.  Channel 

1 4  forming  processes  are  not  only  the  primary  factor  in  the  formation  of  in-stream  habitat  units 

1 5  (e.g.,  pools  and  riffles),  but  also  influence  lateral  and  vertical  channel  migration,  in-stream  sediment 

1 6  mobilization,  transport,  and  deposition,  bank  stability  and  erosion,  floodplain  connectivity,  and  the 

1 7  riparian  habitat  of  stream  systems  (see  Section  4.6,  Water  Resources,  for  more  details). 

18  Importance  of  Habitat  Complexity  to  Fish 

1 9  Many  ecological  processes  are  associated  with  LWD  in  streams.  This  includes  the  formation  of 

20  habitat  features  critical  to  fish  and  a  host  of  other  organisms.  Wood  is  important  in  creating  refugia 

2 1  for  fish  and  other  aquatic  species.  In  small  streams,  wood  plays  a  major  role  in  creating  invertebrate 

22  habitat.  In  small  streams,  wood  debris  dams  are  instrumental  in  creating  a  step-pool  profile  of 

23  habitats,  enhancing  habitat  heterogeneity,  retaining  organic  matter,  and  changing  current  velocity 

24  (Benke  and  Wallace  2003).  Nearly  all  wood  within  stream  channels  has  the  capacity  to  influence 

25  habitat.  Large  wood  oriented  perpendicular  to  the  thalweg  is  often  associated  directly  with  pool 

26  formation  (Cherry  and  Beschta  1989;  Hauer  et  al.  1999).  Depending  on  the  characteristics  of  the 

27  stream  channel  and  the  size  and  type  of  wood,  LWD  can  persist  and  create  habitat  diversity  for  a 

28  period  of  months  to  centuries  (Bilby  and  Likens  1980). 

29  Perhaps  the  most  important  role  that  LWD  provides  in  relation  to  fish  species  is  the  creation  and 

30  maintenance  of  deepwater  pool  habitat  (Dolloff  and  Warren  2003).  Pools  and  other  habitats 

3 1  associated  with  LWD  are  important  to  fish  because  they  provide  lower  water  velocities  and  greater 

32  depths  associated  with  pools  during  low-flow  periods.  Salmonids,  including  trout,  as  well  as  drift- 

33  feeding  minnows  inhabit  areas  with  lower  water  velociries,  while  making  feeding  forays  into  faster 

34  water  (Matthews  1998).  Pools  can  harbor  more  and  larger  fish  than  shallower  areas  because  the 

35  greater  volume  of  habitat  available,  particularly  during  periods  of  low-flow  streamflow. 

36  Large  wood  and  complex  habitat  create  sediment  storage  sites,  which  contribute  to  food  production 

37  (macroinvertebrates)  and  the  formation  offish  spawning  areas.  Wood  also  affects  in-stream 

38  biological  functions  such  as  facilitating  primary  production  by  providing  attachment  sites  for 

39  microbes  and  algae,  sources  of  nutrients,  and  storage  areas  for  organic  matter.  Wood  also  enhances 

40  secondary  production  in  ways  such  as  increasing  surface  area  available  to  macroinvertebrate  grazers 

4 1  and  scrapers  (Benke  et  al.  1985). 
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1  Habitat  complexity  provides  cover,  including  security  from  predators,  isolation  from  competitors,  and 

2  points  of  refuge  from  severe  environmental  stresses.  The  shadow  provided  by  wood  helps  hide  fish 

3  from  predators,  as  well  as  aiding  in  seeing  approaching  predators  (Harvey  and  Stewart  1 99 1 ). 

4  Complexity  is  particularly  important  for  aggressive  species  like  salmonids,  which  do  not  tolerate  other 

5  fishes  near  them. 

6  DNRC  Activities  Potentially  Affecting  Habitat  Complexity 

7  Forest  Management 

8  Timber  harvest  activities  (including  salvage,  and  thinning)  in  proximity  to  streams  can  have  a 

9  substantial  effect  on  habitat  complexity,  particularly  if  LWD  recruitment  is  affected.  Because  LWD 

1 0  plays  a  critical  role  in  the  formation  and  maintenance  of  in-stream  habitat  features,  any  reduction  in 

1 1  LWD  would  likely  reduce  habitat  complexity  over  time.  Other  forest  management  activities  that 

1 2  affect  stream  flow  or  sediment  loading  rates  have  the  potential  to  affect  habitat  complexity. 

1 3  Increased  sediment  loading  can  result  in  filling  pool  habitat,  increasing  substrate  embeddedness,  and 

14  reducing  substrate  diversity.  In  addition,  forest  management  activities  can  also  alter  the  water  and 

1 5  sediment  yields  within  a  watershed,  subsequently  affecting  channel  stability,  form,  and  function. 

16  Grazing 

1 7  Grazing  activifies  within  the  riparian  zone  can  substantially  affect  stream  habitat  complexity  by 

1 8  increasing  the  level  of  fine  sediment  entering  the  stream,  reducing  pool  size  and  frequency, 

1 9  destabilizing  stream  banks,  and  removing  fish  cover  habitat.  Grazing  typically  results  in  wider  and 

20  shallower  stream  channels  than  would  naturally  occur,  and  can  change  meander  pattems 

21  (Platts  1991). 

22  The  SFLMP  and  ARM  36.11 .444  require  DNRC  to  perform  midterm  inspections  of  all  grazing 

23  licenses  issued  on  classified  forest  trust  lands,  as  well  as  before  the  renewal  date,  to  determine 

24  range,  riparian,  and  streambank  conditions.  Recent  assessments  indicate  approximately 

25  251  DNRC-issued  grazing  licenses  on  445  parcels  of  classified  forest  trust  land.  DNRC  conducted 

26  228  midterm  or  license  renewal  supplemental  grazing  evaluations  between  1998  and  2004  (DNRC 

27  2005b).  Of  the  183  licenses  with  stream  or  other  riparian  areas  on  the  licensed  parcel,  about 

28  72  percent  (132)  were  within  the  criteria  established  by  the  SFLMP.  These  assessments  found 

29  streambank  damage  as  the  most  common  reason  for  exceeding  the  criteria,  with  39  individual 

30  inspections  exceeding  the  allowable  10  percent  damage.  In  comparison,  there  were  only  six 

3 1  licenses  with  criteria  exceeded  for  riparian  forage  utilization  and  32  inspections  exceeding  either  the 

32  moderate  or  heavy  browse  utilization  criteria.  Overall,  the  majority  (79  percent)  of  the  inspections 

33  indicated  no  change  in  condition  compared  to  previous  inspections.  While  there  were  also 

34  14  inspecfions  where  the  condifions  improved,  8  inspections  indicated  a  decline  in  conditions 

35  (DNRC  2005b). 

36  Existing  Habitat  Complexity  in  the  HCP  Project  Area 

37  Although  in-stream  habitat  complexity  in  forested  sites  can  be  influenced  by  many  factors,  the 

38  structural  component  of  riparian  timber  stands  is  often  a  primary  driver  of  processes  that  influence 

39  habitat  complexity,  such  as  LWD  recruitment.  These  structural  components  include  the  number  and 

40  type  of  tree  species  and  the  number,  size  (age),  and  spatial  distribution  of  all  trees  within  a  riparian 
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1  stand.  These  stand  descriptions  (also  known  as  tree  lists)  can  be  used  to  both  describe  existing 

2  nparian  stands  as  well  as  a  basis  for  modeling  stand  growth  and  development  into  the  future.  To 

3  assess  landscape  conditions  for  the  SYCs.  DNRC  assumed  the  existing  conditions  on  forested  trust 

4  lands  were  represented  by  77  stand  descriptions.  However,  these  stand  types  were  based  on  upland 

5  conditions,  and  do  not  accurately  represent  the  growth  conditions  present  within  the  riparian  zone. 

6  Therefore,  to  assess  existing  stand  structural  characteristics,  DNRC  evaluated  data  from  riparian 

7  timber  cruise  plots.  The  cruise  plot  data  were  evaluated  to  ensure  that  it  was  representative  of 

8  riparian  stands  representing  the  variety  of  physiographic  and  biological  conditions  within  the  HCP 

9  project  area.  A  total  of  five  stand  types  were  chosen  to  represent  general  baseline  riparian 

1 0  conditions  and  to  serve  as  a  basis  for  growth  models  specific  to  the  riparian  zone.  Although  these 

1 1  stand  types  do  not  account  for  the  full  range  of  conditions  within  riparian  forests,  they  do 

1 2  nonetheless  represent  the  diversity  of  riparian  stand  types  and  the  range  of  forest  conditions  within 

1 3  the  HCP  project  area.  The  stand  types,  named  for  the  geographic  area  where  the  cruise  plots  were 

14  taken,  are  described  below,  with  summaries  and  visual  representations  of  each  stand  type  presented 

15  in  Figures  4.8-1  through  4.8-5. 

1 6  The  Beaver  Creek  Riparian  Stand  (Figure  4.8-1 )  is  located  in  the  Upper  Willow  Creek  drainage  on 

1 7  the  Anaconda  Unit.  This  stand  is  an  Abies  lasiocarpalClamagrostis  canadensis  (subalpine 

1 8  fir/bluejoint  reedgrass)  habitat  type  (Hansen  et  al.  1995).  The  current  stand  is  dominated  by 

1 9  lodgepole  pine  established  following  a  large  stand-replacement  fire  and  several  subsequent  lower- 

20  intensity  bums.  This  stand  is  representative  of  a  major  type  of  riparian  stand  that  is  found  within  the 

2 1  HCP  project  area  at  mid  to  high  elevations  throughout  west-central  Montana  and  east  of  the 

22  Continental  Divide.  It  commonly  occurs  along  sub-irrigated  (areas  with  a  high  water  table 

23  condition)  stream  terraces,  wet  meadows,  and  pond  margins. 

24  The  Gird  Creek  Riparian  Stand  (Figure  4.8-2)  is  located  in  the  Bitterroot  River  drainage  on  the 

25  Hamilton  Unit.  This  stand  is  a  Picea/Cornus  stolonifera  (spruce/red-osier  dogwood)  habitat  type 

26  (Hansen  et  al.  1995).  The  current  stand  is  dominated  by  Engelmann  spruce  with  lesser  amounts  of 

27  Douglas-fir.  This  stands  is  representative  of  a  major  type  of  riparian  stands  found  on  flat  alluvial 

28  benches  and  terraces  bordering  streams  at  low  to  mid  elevations  in  the  west  central  portion  of  the 

29  HCP  project  area. 

30  The  Dingley  Creek  Riparian  Stand  (Figure  4.8-3)  is  located  in  the  Grasshopper  Creek  drainage  on 

3 1  the  Dillon  Unit.  This  stand  is  a  Picea/Calamagrostis  Canadensis  (spruce/bluejoint  reedgrass) 

32  community  type  and  is  considered  a  late  serai  stage  oUhe  Abies  lasiocarpa/  Calamagrotis 

33  canadensis  (subalpine  fir/bluejoint  reedgrass)  habitat  type  (Hansen  et  al.l995).  This  stand  is 

34  representative  of  similar  riparian  stands  commonly  found  on  cool,  moist  sites  such  as  flat  alluvial 

35  benches  bordering  streams  and  ponds  at  low  to  high  elevations  throughout  the  mountains  of  the 

36  HCP  project  area. 

37  The  South  Lost  Creek  Riparian  Stand  (Figure  4.8-4)  is  located  in  the  Swan  River  State  Forest.  This 

38  stand  is  a  Thuja plicala/Athyriwn  filix-femina  (western  redcedar/lady  fem)  habitat  type  (Hansen  et 

39  al.  1 995).  The  current  stand  is  dominated  by  western  redcedar  and  grand  fir  with  lesser  amounts  of 

40  Douglas-fir,  western  larch,  and  western  white  pine.  These  types  of  stands  are  found  on  stream 

41  terraces  at  low  to  mid  elevations  in  the  northwest  portion  of  the  HCP  project  area. 
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1  The  Sv\ede  Creek  Riparian  Stand  (Figure  4.8-5)  is  located  in  the  Swift  Creek  drainage  on  the 

2  Stillwater  State  Forest.  This  stand  is  an  Abies  lasiocarpa  /Streptopus  amplexifolius  (subalpine 

3  fir/twisted  stalk)  habitat  type  (Hansen  et  al.  1 995).  The  current  stand  is  dominated  by  spruce  and 

4  Douglas-fir  with  lesser  amounts  of  subalpine  fir,  western  larch,  and  black  cottonwood.  This  stand  is 

5  representative  of  a  common  type  of  riparian  community  found  along  small  streams  and  sub-irrigated 

6  alluvial  terraces  at  mid  elevations  in  northwest  portion  of  the  HCP  project  area. 

7  DNRC  currently  has  scant  existing  data  on  current  LWD  loading  in  HCP  project  area  streams. 

8  Furthermore,  the  data  that  DNRC  does  ha\e  is  for  streams  within  the  Stillwater  and  Swan  River 

9  State  Forests  in  the  NWLO.  These  data  indicate  that  within  these  areas  the  current  LWD  fi^equency 

10  for  Rosgen  Type  A,  B,  and  C  channels  is  86,  85,  and  70  pieces  per  1,000  feet,  respectively. 

1 1  However,  LWD  loading  is  a  primarily  a  fimction  of  stand  type  and  age,  which  vary  throughout  the 

12  physiographic  regions  that  encompass  the  HCP  project  area.  Therefore,  in  order  to  estimate  the 

13  appropriate  in-stream  LWD  loading  for  each  of  the  five  representative  stand  types,  the  LWD  data 

1 4  fi-om  streams  on  trust  land  managed  for  forest  harvest  were  compared  to  USFS  LWD  loading  data 

1 5  for  streams  on  five  national  forests  representing  areas  that  are  not  managed  for  timber  harvest. 

1 6  These  data  indicate  that  overall,  DNRC  streams  in  reaches  with  adjacent  timber  har\'est  have  44,  69, 

1 7  and  100  percent  as  much  in-stream  LWD  as  streams  on  geographically  similar  unmanaged  USFS 

1 8  ownership  for  Rosgen  Type  A,  B,  and  C  channels,  respectively.  Applying  these  ratios  to  the  USFS 

1 9  dataset  yields  an  approximation  of  the  current  in-stream  LWD  fi-equencies  within  the  five 

20  representative  stand  types  (Table  4.8- 1 0). 

21  TABLE  4.8-10.     ESTIMATED  EXISTING  LWD  LOADING  RATES  (PIECES  PER  1,000 

22  FEET)  FOR  THE  FIVE  REPRESENTATIVE  STAND  TYPES 


23 


Rosgen  Channel  Type 


Tree  List 


Beaver  Creek 

32 

South  Lost  Creek 

87 

Dingley  Creek 

32 

Gird  Creek 

32 

Swede  Creek 

87 

Source:  DNRC  (2008g). 

B 

Other  (C,  D,  F,  G) 

35 

43 

85 

61 

35 

43 

44 

44 

85 

61 

24  4.8.2.3      Stream  Temperature  and  Shading 

25  Daily  and  seasonal  water  temperatures  are  influenced  by  elevation,  shade,  water  sources, 

26  streamflow,  stream  velocity,  surface  area,  depth,  undercut  embankments,  organic  debris,  and  surface 

27  and  ground  water  inflow  (Allen  1995).  However,  there  is  not  always  a  consistent  link  or  interaction 

28  between  these  factors.  For  example,  although  the  State  of  Idaho  (IDL  2000)  established  a  linear 

29  relationship  between  canopy  cover,  site  elevation,  and  stream  temperature,  this  relationship  tended 

30  to  overestimate  stream  temperatures  at  higher  elevations  and  underestimate  temperatures  at  lower 

3 1  elevations.  Such  inconsistencies  are  typically  the  result  of  local  groundwater  and  climate 

32  (microclimates)  conditions,  which  are  influenced  largely  by  geology,  air  temperature  patterns, 

33  elevation,  wind,  and  humidity. 
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1  Although  canopy  closure  is  one  contributor  to  stream  shading,  there  are  other  factors  including  the 

2  latitude  of  the  stream,  stream  geomorphology,  local  topography,  and  stream  channel  orientation.  It 

3  is  possible  to  have  a  stream  that  is  almost  entirely  shaded,  with  a  canopy  cover  of  zero,  if  the  stream 

4  is  located  within  a  steep-walled  canyon  with  no  riparian  vegetation  while  a  wide  stream  oriented 

5  from  north  to  south  may  have  a  high  degree  of  canopy  cover  and  relatively  low  levels  of  stream 

6  shading. 

7  While  natural  climatic  variations  result  in  daily,  seasonal,  and  annual  changes  in  stream 

8  temperature,  habitat  alterations  and  land  use  characteristics  can  increase  the  magnitude  of  these 

9  natural  variations.  In  response  to  natural  climatic  variations,  the  magnitude  of  water  temperature 

1 0  fluctuations  is  affected  by  riparian  condition,  stream  size,  and  water  volume.  As  a  result, 

1 1  temperature  variations  tend  to  be  greatest  in  small  streams  during  low-flow  periods,  particularly 

1 2  where  riparian  shade  is  limited.  Reductions  in  riparian  vegetation  can  result  in  increased  stream 

1 3  temperatures  during  the  summer  from  increased  solar  radiation  reaching  the  water  surface,  but 

1 4  decreased  temperatures  in  the  winter  due  to  the  reduced  insulating  capacity  of  the  riparian  zone. 

15  The  effectiveness  of  riparian  vegetation  to  provide  adequate  shade  generally  depends  on  the 

1 6  structure  and  species  composition  of  the  riparian  vegetation  zone.  Brown  (1971)  noted  that  on  very 

1 7  small  sfreams,  adequate  shade  may  be  provided  by  brush  species.  However,  brush  species  provide 

1 8  increasingly  less  benefits  as  stream  size  increases.  Taller  vegetation  is  required  to  provide  adequate 

19  shade  for  larger  rivers  and  streams.  Riparian  species  composition  also  affects  the  regulation  of 

20  stream  temperature.  While  deciduous  riparian  vegetation  might  provide  adequate  shade  in  the 

2 1  summer,  the  winter  insulating  capacity  might  be  reduced  as  a  result  of  leaf  loss  in  the  fall. 

22  The  size  of  the  riparian  buffer  might  also  appear  to  affect  stream  temperature  regulation 

23  effectiveness.  Dent  and  Walsh  (1997)  found  that  as  stream  buffer  width  increased,  7-day  maximum 

24  and  average  stream  temperatures  decreased.  Johnson  and  Ryba  (1992)  recommend  a  buffer  width 

25  of  from  30  to  100  feet  to  protect  stream  temperature  in  forested  areas,  and  Gomi  et  al.  (2003)  found 

26  that  water  temperature  in  the  streams  with  a  33-foot  or  a  100-foot  buffer  did  not  exhibit  statistically 

27  significant  warming.  However,  Sugden  and  Steiner  (2003)  found  that  existing  Montana  SMZ 

28  regulations  adequately  protect  sfream  temperature  at  10  western  Montana  sites,  even  though  the 

29  regulations  allow  for  timber  harvest  to  be  near  the  stream  banks,  as  long  as  retention  trees  and  trees 

30  that  offer  bank  protection  are  left  in  place. 

31  Importance  of  Stream  Temperature  and  Shading  to  Fish 

32  Stream  temperature  influences  the  behavior,  growth,  metabolism,  and  habitat  utilization  offish  and 

33  other  aquatic  organisms.  Most  fish  have  specific  suitable  and  preferred  water  temperature  ranges, 

34  and  exhibit  distinct  responses  to  increasing  or  decreasing  water  temperatures  within  and  outside  of 

35  these  preferred  ranges.  In  general,  decreasing  water  temperatures  result  in  decreased  feeding  and 

36  metabolic  rates,  and  a  corresponding  decrease  in  growth.  In  contrast,  increasing  temperatures  tend 

37  to  result  in  an  increase  in  all  tliree  of  these  rates  (assuming  there  is  an  adequate  food  supply). 

38  However,  growth  is  substantially  reduced  near  either  end  of  the  suitable  temperature  range,  either 

39  because  the  metabolic  rate  is  too  low  at  low  temperatures  or  all  available  energy  is  used  for 

40  maintenance  at  high  temperatures. 
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1  Trout  and  other  cold-water  fish  species  tend  to  have  narrower  overall  suitable  temperature  ranges,  as 

2  well  as  narrow  preferred  temperature  ranges,  than  warm-  or  cool-water  species.  Thus,  they  are 

3  typically  sensitive  to  relati\ely  small  temperature  changes.  They  can  exhibit  beha\'ioral  or  habitat 

4  utilization  changes  as  a  result  of  increasing  or  decreasing  temperature  patterns  (Bjomn  and  Reiser 

5  1 99 1 ),  although  in  many  cases  such  behaxioral  changes  may  have  a  greater  association  with  overall 

6  seasonal  changes  than  just  temperature.  In  particular,  freshwater  salmonids  often  change  habitats  or 

7  beha\'ior  between  summer  and  winter.  While  temperature  is  likely  an  important  factor,  other 

8  influential  parameters  likely  include  changes  in  streamflow,  food  availability,  and  day  length. 

9  Water  temperature  also  influences  egg  incubation  rates  and  the  corresponding  fry  emergence 

1 0  timing.  Depending  on  their  extent,  such  changes  could  affect  fry  survival  rates  either  positively  or 

1 1  negatively.  For  example,  changes  in  emergence  timing  might  subject  fry  to  environmental 

1 2  conditions  (i.e.,  flow  conditions)  that  increase  or  decrease  survival,  or  to  different  competition  or 

13  predation  forces.  In  more  extreme  conditions,  water  temperature  can  affect  the  axailable  fish 

1 4  rearing  habitat.  Decreased  temperatures  in  the  winter  can  result  in  deeper  and  longer  ice-over 

1 5  conditions,  while  warmer  summer  temperatures  can  exclude  some  fish  species  from  using  a 

1 6  particular  habitat  area. 

17  DNRC  Activities  Potentially  Affecting  Stream  Temperature  and  Shading 

1 8  Land  use  activities  that  alter  the  physical  stream  and  riparian  parameters  can  affect  stream 

19  temperature  and  the  corresponding  distribution  and  viability  of  aquatic  organisms,  particularly  for 

20  temperature-sensitive  fish  species.  Temperature  effects  primarily  result  from  the  alteration  of  the 

21  microclimate  in  the  riparian  zone.  Of  the  principle  microclimate  influencing  factors,  canopy  cover, 

22  humidity,  and  wind  conditions  are  most  likely  to  be  affected  by  riparian  land  use  management. 

23  Some  land  use  and  land  management  activities  known  to  influence  water  temperatures  include: 

24  forest  management  practices,  stream  flow  changes  due  to  water  discharge  or  diversion  structures, 

25  construction  and  operation  of  reservoirs,  grazing,  and  road  density.  These  activities  can  have  direct 

26  and  indirect  effects  on  stream  temperature,  but  such  effects  can  also  vary  seasonally. 

27  Forest  management  practices  include  timber  harvest  activities  located  directly  in  the  RMZ  and  in 

28  adjacent  upland  areas,  as  well  as  road  building  and  maintenance  activities.  Livestock  grazing 

29  activities  also  have  the  potential  to  directly  affect  riparian  zone  characteristics. 

30  Timber  harvest  in  the  RMZ  can  have  a  substantial  influence  on  stream  temperature  and  other  stream 

3 1  habitat  conditions.  Riparian  trees  moderate  river  and  stream  microclimate  conditions,  including 

32  stream  temperature,  by  providing  shade  during  warm  weather  conditions  to  reduce  solar  warming 

33  effects,  and  also  reducing  heat  loss  during  cold  weather  conditions.  This  is  particularly  true  for 

34  smaller  streams,  where  greater  stream  surface  areas  could  be  affected  by  the  changes  to  the 

35  microclimate  conditions.  Trees  and  other  riparian  vegetation  help  stabilize  the  banks  from  erosion, 

36  thereby  reducing  channel  enlargement  forces  and  maintaining  water  depths. 

37  In  addition  to  the  potential  for  streambank  erosion,  riparian  vegetation  removal  can  result  in 

38  increased  erosion  of  riparian  soils  and  increased  sediment  loading  to  the  sfream.  Riparian 

39  vegetation  also  slows  surface  water  runoff,  potentially  trapping  sediments  entrained  in  the  runoff 

40  flows  and  increasing  the  potential  infiltration  and  groundwater  recharge  rates  on  the  area.  Not  only 

41  does  this  improve  stream  water  quality  and  flow  conditions  during  runoff  periods,  the  subsequent 
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1  discharge  of  groundwater  results  in  higher  flows  and  lower  water  temperatures  during  the  natural 

2  low-flow  periods.  The  removal  of  riparian  vegetation  can  also  result  in  increased  soil  compaction, 

3  which  can  also  reduce  water  infiltration  rates.  Riparian  harvest  also  reduces  an  important  source  of 

4  LWD  to  the  stream. 

5  Upland  harvest  activities  typically  have  less  impact  to  stream  temperature  than  riparian  harvest 

6  activities  because  they  typically  have  little  or  no  effect  on  shade  and  microhabitat  conditions  within 

7  the  riparian  zone.  However,  they  can  influence  the  amount  and  rate  of  groundwater  recharge  and 

8  surface  water  runoff  The  building,  use,  and  maintenance  of  forest  roads  also  typically  have  limited 

9  influence  on  stream  temperature,  except  for  road-related  activities  in  the  riparian  zone. 

10  The  volume  and  sources  of  stream  inflow  also  influence  stream  temperature  in  several  ways.  The 

1 1  water  volumes  associated  with  high  runoff  periods  result  in  greater  water  depths  and  faster  flows, 

12  which  help  to  minimize  the  effects  of  solar  warming.  Under  such  conditions,  the  effects  of  riparian 

13  cover  condition  (i.e.,  percent  and  density  of  canopy  cover)  might  have  limited  influence.  However, 

14  during  low-flow  conditions  resulting  fi-om  either  natural  runoff  variations  or  man-made  storage  and 

15  diversion  facilities,  the  effects  of  shade  and  stream  velocities  are  likely  greater.  The  influence  of 

1 6  groundwater  inflow  during  low-flow  conditions  is  also  expected  to  be  greatest  during  low-flow 

17  conditions. 

1 8  Livestock  grazing  can  also  affect  stream  temperatures  over  time  because  of  the  loss  of  riparian 

19  vegetation,  compaction  of  riparian  soils,  and  the  trend  toward  wider  stream  channels  in  areas  used 

20  for  grazing.  The  wider  stream  channels  are  caused  by  the  destabilized  stream  banks,  and  result  in  a 

2 1  decrease  in  water  depth  and  increase  the  surface  area  influenced  by  solar  energy  and  other 

22  microclimate  conditions. 

23  Existing  Stream  Temperature  and  Shading  in  the  HCP  Project  Area 

24  Little  data  exist  regarding  existing  stream  temperature  regimes  or  stream  shade  in  the  HCP  project 

25  area.  Therefore,  to  estimate  the  amount  of  shade  provided  by  various  stands  of  mature  forest,  a 

26  shade  model  was  used  to  compare  the  shade  levels  provided  by  the  five  representative  stand  types. 

27  The  shade  model  was  adapted  to  the  riparian  aquatic  interaction  simulator  (RAIS)  constructed  by 

28  Welty  et  al.  (2002).  Based  on  a  riparian  tree  list,  the  shade  model  predicts  total  shade  (percent 

29  blocking  solar  radiation)  provided  the  stream  by  the  riparian  vegetation. 

30  This  model  estimates  the  percent  of  the  total  solar  radiation  blocked  fi-om  reaching  the  stream  over  a 

3 1  discrete  time  period.  Percent  blocking  solar  radiation  is  influenced  by  slope  steepness,  vegetation 

32  species  composition,  tree  height,  vegetation  density,  tree  distance  fi-om  the  stream  bank,  and  stream 

33  width.  Although  riparian  vegetation  is  a  physical  barrier  between  the  stream  and  incoming  solar 

34  radiation,  only  a  portion  of  the  riparian  canopy  effectively  contributes  to  shade.  Model  assumption 

35  and  inputs  are  discussed  in  Section  4.8.2.2  (Habitat  Complexity). 

36  Because  Rosgen  A  and  B  channels  have  substantially  narrower  wetted  channels  than  Rosgen  C,  D, 

37  and  E  channels,  the  riparian  canopy  has  a  greater  influence  on  the  stream  temperatures  than  it  does 

38  on  streams  and  rivers  with  large  wetted  widths,  where  upstream  conditions  generally  control 

39  stream  temperatures.  The  relationship  between  channel  width  and  shade  potential  is  shown  in 

40  Table  4.8-1 1,  which  indicates  the  predicted  shade  levels  of  the  five  representative  stand  types.  In 
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1  addition,  this  table  shows  high  shade  levels  for  all  stand  types  in  A  and  B  channels,  which  generally 

2  represent  spawning  and  rearing  reaches  for  HCP  aquatic  species.  Based  on  these  results,  stream 

3  temperatures  on  most  HCP  project  area  lands  would  be  expected  to  be  within  the  range  to  support 

4  native  salnionids.  The  model  outputs  data  from  Washington  State  (Washington  State  TFW  1990), 

5  which  indicate  that  a  minimum  post-harvest  stream  shading  level  of  45  percent  (700-meter 

6  [2,297-foot]  elevation  stands)  to  70  percent  (300-meter  [984-foot]  elevation  stands)  is  generally 

7  adequate  to  ensure  these  stream  reaches  meet  Washington  State  water  quality  parameters  for 

8  salmonids.  Other  studies  relate  an  estimation  of  canopy  closure  to  the  relationship  between  stream 

9  temperatures,  elevation,  and  shading  (IDL  2000). 

10  TABLE  4.8-11.     ESTIMATED  EXISTING  SHADING  (PERCENT  BLOCKING  SOLAR 

11  RADIATION)  FOR  THE  FIVE  REPRESENTATIVE  STAND  TYPES 


Rosgen  Channel  Type 


Tree  List 


Beaver  Creek 

90 

South  Lost  Creek 

94 

Dingley  Creek 

91 

Gird  Creek 

75 

Swede  Creek 

96 

Source:  Teply  (2007). 

B 

Other  (C,  D,  F,  G) 

79 

46 

87 

58 

78 

41 

64 

31 

88 

55 

13  4.8.2.4      Connectivity 

1 4  Connectivity  typically  refers  to  providing  or  maintaining  the  opportunity  for  fish  to  move  upstream 

1 5  and  downstream  within,  as  well  as  between,  streams  and/or  watersheds  at  various  times  of  the  year. 

16  Although  maintaining  adequate  connectivity  conditions  is  also  typically  considered  to  be  positive 

1 7  for  maintaining  viable  fish  populations,  there  are  some  circumstances  where  specific  barriers  to  this 

1 8  movement  should  remain.  Therefore,  connectivity  becomes  a  larger  task  related  to  fish  population 

1 9  management. 

20  Importance  of  Connectivity  to  Fish 

2 1  Although  habitat  connectivity  is  important  for  many  fish  species,  it  is  particularly  important  to 

22  migratory  fish  species.  Species  that  utilize  or  require  uniquely  different  habitat  characteristics  for 

23  various  life  stages  are  prone  to  substantial  impacts  if  access  to  these  habitat  areas  is  blocked  or 

24  restricted.  For  example,  salmonids  typically  occupy  different  habitats  for  spawning,  juvenile 

25  rearing,  and  adult  rearing.  Sometimes  these  habitat  requirements  necessitate  the  movement  offish 

26  between  a  lake  environment  and  a  riverine  environment.  The  blockage  offish  from  any  of  these 

27  habitats  could  lead  to  unsuccessful  spawning,  increased  predation,  or  reduced  growth  or  survival 

28  rates. 

29  In  addition  to  these  regular  life  history  requirements,  accessibility  of  different  habitats  can  protect 

30  fish  populations  from  unusual  or  catastrophic  events.  For  example,  allowing  fish  to  move  to  larger 

3 1  waterbodies  during  se\ere  drought  conditions,  or  to  avoid  excessive  temperature  increases  after  the 
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1  destruction  of  riparian  vegetation  by  fire  might  encourage  survival.  This  fUnction  allows  fish  to 

2  leave  their  preferred  habitat  for  short  periods  of  time,  but  return  or  re-populate  the  area  when 

3  appropriate  habitat  condifions  return.  Connectivity  also  facilitates  fish  species  to  maintain  the 

4  genetic  integrity  to  adapt  to  changing  environmental  conditions. 

5  In  addition  to  protecting  fish  populations  by  allowing  the  migration  or  movement  between  various 

6  habitats,  protection  can  also  be  provided  by  blocking  migration  and  movement  of  other  fish  species 

7  (particularly  invasive,  non-native  species).  For  example,  eastern  brook  trout  are  known  to 

8  hybridize,  compete  with,  and  even  prey  upon  bull  trout.  Maintaining  a  barrier  to  prevent  the 

9  movement  of  brook  trout  into  a  stream  reach  occupied  by  bull  trout  populations  can  be  an  effective 

10  method  of  protecting  bull  trout  populations  fi-om  these  potential  impacts. 

11  DNRC  Activities  Potentially  Affecting  Connectivity 

12  The  primary  DNRC  activity  affecting  connectivity  is  related  to  road  construction,  operation,  and 

13  maintenance  at  stream  crossings.  In  these  situations,  improperly  designed  or  inadequately 

14  maintained  road-crossing  culverts  are  typically  the  most  universal  threat  to  adequate  connectivity  in 

15  the  project  area.  Design  features  important  for  fish  passage  effectiveness  include  the  size,  shape, 

1 6  and  slope  of  the  culvert,  as  well  as  the  stream  channel  characteristics  at  the  road  crossing.  Excessive 

1 7  erosion  or  landslides  caused  by  poorly  designed  roads  or  culverts  can  also  result  in  connectivity 

1 8  blockages,  although  these  tend  to  be  temporary. 

19  Existing  Connectivity  Conditions  in  the  HCP  Project  Area 

20  There  are  an  estimated  total  of  106  fish  passage  culvert  barriers  within  the  HCP  project  area, 

21  classified  into  four  HCP  priority  levels  (Figure  D-9  in  Appendix  D,  EIS  Figures).  The  priority 

22  levels  are  based  on  the  occurrence  and  genetic  integrity  of  HCP  fish  species  in  the  culvert  barrier 

23  streams.  The  priority  levels  are  based  on  culverts  that  block  fish  access  to 

24  •     Priority  1 .  Habitat  supporting  any  bull  trout  life  stage 

25  •     Priority  2.  Habitat  supporting  100  percent,  genetically  pure,  westslope  cutthroat  trout  or 

26  Columbia  redband  trout 

27  •     Priority  3.  Habitat  supporting  westslope  cutthroat  trout  or  Columbia  redband  trout  of 

28  unknown  genetic  purity 

29  •     Priority  4.  Habitat  supporting  80  to  99  percent,  genetically  pure,  westslope  cutthroat  trout 

30  or  Columbia  redband  trout. 

3 1  Within  the  HCP  project  area,  there  are  three  Priority  2  barriers,  99  Priority  3  barriers,  and  four 

32  Priority  4  barriers  (Table  4.8-12).  However,  there  are  no  Priority  1  barriers  identified  in  the  HCP 

33  project  area.  Priority  2  culvert  barriers  occur  only  in  the  Middle  Clark  Fork  and  Upper  Missouri 

34  aquatic  analysis  units,  blocking  a  total  of  about  1 1  miles  of  stream  habitat.  Most  of  the  barriers  are 

35  conservatively  classified  as  Priority  3,  primarily  because  of  insufficient  genetic  information  to 

36  classify  them.  Culvert  barriers  are  also  fiirther  classified  within  each  priority  level  to  address  the 

37  various  degrees  of  fish  passage  blockage. 

38 
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1  Seventy-four  (70  percent)  of  the  106  identified  culvert  barriers  in  the  HCP  project  area  occur  in  the 

2  Stillwater  (49),  Middle  Clark  Fork  (15),  and  Blackfoot  (10)  aquatic  analysis  units.  These  three 

3  analysis  units  also  contain  about  71  percent  of  the  almost  150  miles  of  stream  habitat  blocked  by 

4  barriers  within  the  HCP  project  area  (Table  4.8-12).  With  the  exception  of  three  analysis  units  with 

5  no  identified  barriers  (Lower  Clark  Fork,  Lower  Kootenai,  and  Rock  Creek  analysis  units),  the 

6  other  analysis  units  contain  between  two  and  eight  barriers,  which  block  between  2. 1  and  8.5  miles 

7  of  stream. 

8  4.8.2.5      Other  Habitat  Factors 

9  In  addition  to  the  specific  habitat  factors  listed  in  the  previous  sections,  a  number  of  other  factors 

10  can  affect  the  HCP  fish  species  or  their  habitat  in  the  HCP  project  area.  These  include  turbidity  and 

1 1  other  water  quality  parameters,  nutrient  and  contaminant  loading,  organic  material  input,  the 

12  introduction  of  non-native  species,  and  fishing  pressure.  Many  of  these  other  factors  tend  to  be 

13  specific  components  of  the  primary  habitat  considerations  in  the  HCP  (as  addressed  in  the  previous 

14  sections),  or  represent  a  different  magnitude  of  occurrence.  For  example,  sedimentation  is  one  of 

15  the  primary  habitat  considerations  addressed  in  the  HCP  (see  Section  4.8.2. 1 ,  Sediment),  and  refers 

16  to  sediment  loading  levels  that  result  in  substantial  alteration  of  the  physical  stream  habitat 

17  (e.g.,  alter  substrate  characteristics,  filling  of  pools,  etc.).  However,  increased  turbidity  also  occurs 

18  as  a  result  of  increased  sediment  loading,  but  often  represents  a  lower  magnitude  of  effects.  Thus,  a 

1 9  number  of  these  other  habitat  factors  are  influenced  by  the  same  land  use  activities  as  the  primary 

20  habitat  considerations.  Similarly,  while  these  other  habitat  factors  are  influenced  by  the  covered 

21  activities,  they  are  also  affected  by  activities  such  as  agricultural  pracfices,  mining,  residential 

22  development,  and  water  diversion  facilities. 

23  Agricultural  practices  primarily  affect  water  quality  parameters,  such  as  turbidity  and  pollutant 

24  and/or  nutrient  loading  to  the  area  streams.  Increased  nutrient  loading  can  also  indirectly  reduce 

25  dissolved  oxygen  levels.  Agricultural  practices  can  result  in  the  removal  of  riparian  vegetafion, 

26  potentially  reducing  the  input  of  organic  material  to  the  stream,  increasing  temperatures,  and 

27  sediment  loading.  Mining  practices  have  the  potendal  to  substantially  impact  fish  populations 

28  through  contaminant  and  sediment  loading. 

29  While  residential  and  commercial  development  can  also  affect  water  quality  conditions,  there  are  no 

30  substanfial  development  areas  within  the  HCP  project  area.  Water  diversion  facilides  have  the 

31  potential  to  affect  fish  and  their  habitat  in  a  number  of  different  ways,  including  blocking  the 

32  movement  of  fish  (see  Secdon  4.8.2. 1 ,  Sediment,  under  Existing  Sediment  Condidons  in  the  HCP 

33  Project  Area).  Diversions  reduce  in-stream  flow  volumes,  thereby  potendally  increasing  or 

34  decreasing  water  temperatures,  depending  on  the  time  of  year.  They  can  also  trap  gravel,  thereby 

35  reducing  or  eliminadng  gravel  recruitment  to  downstream  areas.  Storage  reservoirs  have  similar 

36  effects,  but  can  also  alter  the  flow  regime  at  various  times  of  the  year,  resulting  in  the  modification 

37  of  habitat  availability  and  quality.  Storage  reservoirs  can  also  substandally  change  downstream 

38  water  temperatures,  depending  on  the  reservoir  size. 

39  Importance  of  Other  Habitat  Factors  to  Fish 

40  All  of  the  above-mend oned  habitat  factors  have  the  potential  to  directly  or  indirectly  affect  fish. 

41  These  habitat  factors  are  also  influenced  by  the  same  land  use  activities,  and  in  a  similar  manner  as 

42  the  primary  HCP  habitat  consideradons.  Using  the  turbidity  example  again,  the  reladvely  low 

43  sediment  loading  levels  typically  considered  under  the  turbidity  parameter  might  affect  the 
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1  physiological  and  behavioral  characteristics  offish  by  causing  respiratory  impairment  (e.g.,  gill 

2  abrasion),  reducing  foraging  success  and  associated  growth  rates,  increasing  predation  rates,  and 

3  affectmg  their  distribution.  While  these  sediment  loading  levels  are  not  expected  to  substantially 

4  change  the  overall  sediment  characteristic  of  the  stream,  they  might  be  sufficient  to  cause  enough 

5  accumulation  of  fine  sediment  in  fish  spawning  areas  to  cause  increased  embryo  mortality  by 

6  reducing  inter-gravel  water  exchange  rates. 

7  DNRC  Activities  Potentially  Affecting  Other  Habitat  Factors 

8  Although  mining  acti\ities  are  excluded  from  the  HCP,  some  road  building  and  maintenance 

9  acti\'ities,  such  as  local  gravel  mining  operations  for  use  on  forest  road  surfaces,  have  been  included 

10  in  the  HCP.  These  covered  activities  could  lead  to  increased  sediment  loading  to  area  streams  from 

1 1  the  road  surface  or  the  borrow  area. 

12  Existing  Conditions  of  Other  Habitat  Factors  in  the  HCP  Project  Area 

1 3  The  existing  conditions  of  HCP  project  area  streams  in  regard  to  water  quality,  including  turbidity, 

14  nutrients,  and  contaminant  loading  are  discussed  in  Section  4.6  (Water  Resources).  Fishing 

1 5  pressure,  although  generally  not  considered  a  substantial  impact  to  HCP  aquatic  species,  is 

1 6  discussed  in  Section  4. 1 0  (Recreation). 

1 7  Historically,  the  introduction  of  non-native  species  into  some  streams  and  rivers  within  the  planning 

1 8  area  and  HCP  project  area  has  occurred.  In  most  cases,  these  introductions  have  occurred  to 

1 9  increase  the  number  and/or  distribution  of  sport  fish  species  (i.e.,  eastern  brook  trout,  smallmouth 

20  bass).  These  introductions  have  occurred  through  both  the  actions  of  fish  management  agencies, 

2 1  such  as  MFWP,  and  through  the  actions  of  members  of  the  general  public.  In  certain  cases,  fish 

22  passage  barriers  can  act  in  a  positive  way  to  isolate  genetically  "pure"  populations  of  native  fish 

23  fi-om  non-native  populations,  as  discussed  in  above  (Section  4.8.2.4,  Connectivity). 

24  4.8.2.6      Cumulative  Watershed  Effects 

25  Cumulative  effects  are  the  collective  impacts  on  the  human  environment  of  a  proposed  action  when 

26  considered  in  conjunction  with  other  past,  present,  and  future  actions  related  to  the  proposed  action 

27  by  location  or  generic  type  (MCA  75-1-220).  Thus,  CWE  represent  the  collective  aquatic  impacts 

28  specifically  affecting  watershed  resource  features.  Such  features  include:  water  yield,  flow  regimes, 

29  channel  stability,  and  in-stream  and  upland  sedimentation  due  to  surface  erosion  and  mass  wasting. 

30  CWE  also  refers  to  existing  watershed  conditions,  relative  to  additional  risks  associated  with  land 

3 1  use  management  activities  on  specific  in-stream  habitat  elements,  including  temperature, 

32  sedimentation,  and  habitat  complexity. 

33  Analyzing  CWE  is  not  a  new  idea,  and  the  concept  has  been  part  of  the  management  philosophy  of 

34  forested  trust  lands  since  the  eariy  1 980s.  With  respect  to  forested  trust  lands,  however,  CWE  are 

35  exceedingly  difficult  to  measure  because  the  actions  affecting  watershed  resources  occur  across 

36  multiple  land  ownerships,  are  temporally  and  spatially  complex,  and  are  typically  problematic  to 

37  accurately  in\entory  and  evaluate. 
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1  ARM  36. 1 1 .423  requires  DNRC  to  assess  CWE  when  substantial  vegetation  removal  or  ground 

2  disturbance  is  anticipated  from  proposed  actions  on  forested  trust  lands.  MEPA  also  requires 

3  DNRC  to  assess  cumulative  effects  as  part  of  a  review  of  potential  impacts  to  the  human 

4  environment.  And  as  a  signatory  to  the  Montana  Cumulative  Watershed  Effects  Cooperative 

5  Memorandum  of  Understanding,  DNRC  has  agreed  to  complete  and  share  CWE  analyses  and  data 

6  necessary  to  conduct  CWE  assessments  with  other  cooperators. 

7  Assessment  results  indicating  a  low  potential  for  CWE,  implies  that  a  low  likelihood  of  adverse 

8  CWE  from  a  proposed  action  could  be  detected  and  foreseen  by  DNRC  when  considering  past  and 

9  present  activities  on  all  ownerships.  Unacceptable  CWE  imply  a  high  degree  of  risk  that  an  adverse 

10  CWE  of  an  action  can  be  foreseen  and  detected  by  DNRC  when  considering  past  and  present 

1 1  activities  on  all  ownerships.  Future  actions  are  also  considered  when  they  are  state-sponsored 

12  actions  that  are  under  concurrent  consideration  by  any  state  agency  through  environmental  analysis 

13  or  permit  processing  procedures. 

14  Importance  of  Cumulative  Watershed  Effects  to  Fish 

15  CWE  are  important  to  the  protection  offish  populations  because  the  effects  of  an  individual  action 

16  or  activity  might  only  result  in  an  incrementally  small  change  in  habitat,  but  still  have  a  substantial 

17  effect  relative  to  the  needs  of  a  fish  species.  For  example,  a  small  increase  in  water  temperature 

18  might  result  in  little  or  no  effect  on  fish  when  existing  temperatures  are  in  the  middle  of  the 

19  tolerance  range  for  the  species.  However,  if  the  existing  water  temperatures  are  near  the  extreme  of 

20  the  tolerance  range,  the  small  additional  change  might  result  in  exceeding  the  tolerance  range. 

21  Cumulative  effects  can  also  include  impacts  to  limited  habitat  features.  If  previous  activities  have 

22  resulted  in  a  substantial  decrease  in  an  ecologically  important  habitat,  any  additional  impacts 

23  (however  small)  can  have  a  substantial  effect  of  fish  species  dependent  on  that  habitat. 

24  Existing  Cumulative  Watershed  Effects  in  the  HCP  Project  Area 

25  For  the  2004  DNRC  SYC,  DNRC  identified  all  forested  parcels  that  were  located  in  watersheds  that 

26  DNRC  considered  "sensitive."  Stands  located  within  these  parcels  were  assigned  the  status  of 

27  "sensitive."  Sensitive  watersheds  were  those  watersheds  where  fiiture  DNRC  harvest  activities  are 

28  hkely  to  be  constrained  by  existing  or  the  potential  for  CWE.  CWE  of  concerns  were  primarily 

29  related  to  the  potential  for  increased  water  yields  and  increased  magnitude  and  durafion  of  peak 

30  flows.  Harvests  of  stands  located  in  sensitive  watersheds  were  constrained  in  the  forest 

3 1  management  model  for  the  2004  SYC  so  that  no  more  than  25  percent  of  the  acres  could  be  less 

32  than  40  years  old  at  any  point  in  time. 

33  The  sensifive  watersheds  were  idenfified  through  a  coarse-filter  process  that  primarily  relied  on  the 

34  knowledge  of  DNRC  forest  management  program  hydrologists.  Criteria  used  to  idenrify  parcels 

35  likely  to  be  constrained  by  CWE  include  ( 1 )  documented  CWE  concerns  (from  previous  DNRC 

36  project  analysis,  existing  or  ongoing  TMDLs  or  303(d)  listing),  (2)  watersheds  with  high  levels 

37  timber  harvest  or  stand-replacement  fire,  (3)  watersheds  in  which  a  majority  of  the  ownership  is 

38  industrial  timberland,  and  (4)  municipal  watersheds.  Conversely,  watersheds  were  also  eliminated 

39  from  considerarion  as  being  classified  as  sensitive  if  there  were  offsetting  reasons  thought  to  reduce 

40  the  risks  of  future  CWE  constraints  on  DNRC  timber  harvest.  These  criteria  included  (1)  forested 
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1  stands  located  in  watersheds  whose  area  is  dominated  by  non-forest  rangeland,  (2)  areas  that  are 

2  drained  by  ephemeral  or  discontinuous  drainage  features,  (3)  those  areas  with  no  surface  drainage 

3  features  such  as  terraces  on  large  rivers,  or  (4)  those  watersheds  were  recent  project-level  analysis 

4  had  demonstrated  low  risk  of  CWE. 

5  There  are  currently  225  sensitive  parcels  within  classified  forest  trust  lands  in  the  HCP  project  area, 

6  encompassing  about  1 09, 1 55  acres  or  approximately  19.9  percent  of  HCP  project  area  acres 

7  (Table  4.8-13;  Figures  D-lOA  through  D-IOC  in  Appendix  D,  EIS  Figures).  The  Stillwater  aquatic 

8  analysis  unit  has  more  sensitive  parcels  (71  parcels)  than  any  other  analysis  unit,  and  nearly 

9  36  percent  of  all  the  sensitive  parcel  area  in  the  HCP  project  area.  Four  other  analysis  units 

10  (Birterroot,  Blackfoot,  North  Fork  Flathead,  and  Swan)  each  contain  between  10  and  15  percent  of 

1 1  the  acres  of  HCP  project  area  sensitive  parcels,  totaling  about  52  percent  of  the  total  sensitive  parcel 

12  area.  The  other  nine  analysis  units  each  contain  less  than  five  percent  of  the  sensitive  parcels, 

1 3  totaling  about  1 3  percent  of  the  sensitive  parcel  acres  in  the  HCP  project  area. 

14  Of  the  estimated  109,155  acres  of  sensitive  parcels  in  the  HCP  project  area,  about  107,617  acres 

15  (99  percent)  occur  in  basins  occupied  by  westslope  cutthroat  trout  and  101,510  acres  (93  percent)  by 

16  bull  trout  (Table  4.8-13).  There  is  a  hmited  distribution  of  Columbia  redband  trout  in  the  project 

1 7  area.  Therefore,  only  2,145  acres  (2  percent)  of  the  sensitive  parcels  occur  in  basins  occupied  by 

1 8  Columbia  redband  trout  (Middle  and  Upper  Kootenai  aquatic  analysis  units).  The  Stillwater  aquatic 

1 9  analysis  unit  contains  about  38  and  36  percent  of  the  total  sensitive  parcel  acres  occupied  by  bull 

20  trout  and  westslope  cutthroat  trout,  respectively. 

21  There  are  a  total  of  about  1,578  miles  of  streams  in  the  HCP  project  area  (see  Table  E4-4  in 

22  Appendix  E,  EIS  Tables),  although  only  about  374  (24  percent)  of  these  stream  miles  occur  within 

23  sensitive  parcels  (Table  4.8-14).  This  is  also  similar  to  the  proportion  of  sensitive  parcel  area 

24  (20  percent)  within  the  HCP  project  area  (Table  4.8-13).  About  33  percent  (123  miles)  of  the 

25  sensitive  area  stream  miles  occur  in  the  Stillwater  analysis  imit.  An  additional  55  percent  of  the 

26  sensitive  parcel  stream  miles  occur  in  four  other  aquatic  analysis  units  (Bitterroot,  Blackfoot,  North 

27  Fork  Flathead,  and  Swan),  each  containing  between  about  42  and  67  stream  miles. 

28  Although  a  total  of  about  45 1  miles  (29  percent)  of  HCP  project  area  stream  habitat  supports  at  least 

29  one  HCP  fish  species  (see  Table  E4-4  in  Appendix  E,  EIS  Tables),  about  36  percent  (162  miles)  of 

30  this  HCP  fish  habitat  occurs  in  sensifive  parcels  (see  Table  4.8-14).  While  westslope  cutthroat  trout 

3 1  occur  in  nearly  all  of  these  sensitive  area  stream  miles  ( 1 62.3  miles),  bull  trout  occur  in  about 

32  88  percent  of  these  areas  (143.6  miles).  However,  only  1 .2  miles  of  known  Columbia  redband  trout 

33  habitat  occur  in  the  sensifive  area  parcels  in  the  HCP  project  area. 

34  4.8.3  Affected  Environment  -  Fish  Resources 

35  There  are  about  86  species  offish  known  to  occur  in  Montana,  including  30  introduced  or  non- 
36  narive  species.  Extensive  informadon  conceming  the  distribution  of  these  fish  species  is  available 

37  through  the  Montana  Natural  Resource  Information  System  (NRIS)  internet  database  (Montana 

38  NRIS  2005).  While  some  of  these  species  occur  over  a  wide  area  of  the  state,  others  have  relatively 

39  limited  distributions.  These  variable  distribution  patterns  occur  because  of  the  diverse  habitat 

40  requirements  of  the  different  fish  species.  Some  species  have  very  specific  habitat  requirements  or 

4 1  are  physically  confined  to  an  area,  resulting  in  limited  statewide  distributions,  while  others  can 
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1  TABLE  4.8-14.     STREAM  MILES  AND  FISH  USE  ON  SENSITIVE  PARCELS  IN  THE 

2  HCP  PROJECT  AREA 

Westslope  Columbia         One  or  More 

EIS  Aquatic  Total  Stream  Cutthroat  Redband  HCP  Fish 

Analysis  Unit  Miles  Bull  Trout  Trout  Trout  Species 

Bitterroot  67.4  15.8  18.8  0.0  18.8 

Blackfoot  42.8  7.5  14.2  0.0  142 

Flathead  Lake  7.7  0.0  3.0  0.0  3.0 

Lower  Clark  Fork  0.0  0.0  0.0  0.0  0.0 

Lower  Kootenai  1.5  1.1  1.1  0.0  1.1 

Middle  Clark  Fork  9.9  1.5  1.6  0  0  16 

Middle  Kootenai  9.7  2.3  2.7  1.2  2.7 

North  Fork  Flathead  50.9  32.6  34.7  0.0  34  7 

Rock  Creek  1.3  0.1  0.1  0.0  0  1 

Stillwater  123.2  61.1  61.0  0.0  61.1 

Swan  42.8  19.9  21.6  0.0  21.6 

Upper  Clark  Fork  14.1  0.3  2.0  0.0  2.0 

Upper  Kootenai  2.4  1.3  1.3  0.0  1.3 

Upper  Missouri  0.0  0.0  0.0  0.0  0.0 

TOTAL  373.5  143.5  162.2  1.2  162.3 

3  Source:  DNRC  (2008a). 

4  tolerate  a  wider  range  of  habitat  conditions  and  have  a  correspondingly  wider  distribution.  For 

5  example,  the  distributions  of  Kootenai  River  white  sturgeon  and  torrent  sculpin  occur  only  in 

6  limited  areas  in  the  Kootenai  River  drainage.  In  contrast,  rainbow  trout  have  an  extensive 

7  distribution  within  the  HCP  project  and  planning  areas,  because  they  can  occupy  a  wide  range  of 

8  habitats  and  habitat  conditions  and  are  extensively  stocked  through  the  state  hatchery  program. 

9  Fish  resources  are  supported  by  river,  stream,  lake,  and  pond  habitat,  which  includes  the  physical 

1 0  and  chemical  characteristics  of  both  aquatic  and  associated  upland  habitats.  However,  these  habitats 

1 1  (and  associated  fish  communities)  typically  extend  past  the  boundaries  of  individual  land  parcels, 

1 2  such  that  fish  resources  are  typically  categorized  and/or  quantified  by  individual  watersheds  or 

1 3  waterbodies  rather  than  land  ownership.  The  dispersed  distribution  of  state-owned  lands  also  results 

14  in  fragmented  ownership  within  these  fish  habitat  areas,  as  well  as  a  majority  of  the  available  fish 

1 5  habitat  occurring  on  non-state-owned  lands.  Such  fi-agmentation  reduces  the  ability  to  coordinate 

1 6  the  management  of  watershed-  or  landscape-scale  protection  programs,  resulting  in  potentially 

1 7  inconsistent  or  incompatible  land  use  practices  within  individual  watersheds.  This  might  reduce  the 

1 8  efficiency  and  effecfiveness  of  protection  and  conservation  efforts  within  watersheds. 

1 9  Because  there  is  generally  limited  quantifiable  information  on  fish  population  parameters 

20  throughout  most  of  the  state,  it  is  more  efficient  and  accurate  to  assess  the  effects  of  land  use 

21  activities  on  specific  habitat  characteristics  than  on  fish  populadon  parameters.  Water  quality 

22  parameters  are  fi^equently  used  as  indicators  of  overall  fish  habitat  quality,  and  can  be  systematically 

23  used  over  a  wide  range  of  habitat  types.  Water  quality  also  indicates  the  health  of  the  overall 

24  ecosystem,  reflects  land  use  activities,  and  generally  responds  quickly  to  changes  in  such  activities. 
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1  In  addition,  some  water  quality  standards  are  established  specifically  to  meet  fish  habitat 

2  requirements,  as  in  ARM  1 6.20.6 1 8  stipulating  that  "water  quality  must  be  suitable  for  propagation 

3  of  salmonid  fishes  and  associated  aquatic  life."  Therefore,  water  quality  protection  through  land  use 

4  and  watershed  management  activities  directly  protects  fish  and  their  habitat. 

5  Land  use  activities  such  as  agriculture,  timber  harvest,  livestock  grazing,  residential  and  industrial 

6  development,  and  resource  extraction  (mining)  can  directly  affect  water  quality  and  fish  habitat 

7  through  changes  in  runoff  conditions.  Such  changes  include  increased  runoff  volumes  and/or 

8  increased  sediment,  nutrient,  and  contaminant  loading  to  rivers,  streams,  and  lakes.  Other  land  use 

9  activities  affect  fish  resources  by  altering  water  quantity  parameters  through  reservoir  operations 

1 0  and  water  diversion  systems.  These  changes  can  have  both  immediate  and  long-term  impacts  to  fish 

1 1  resources  and  their  habitat.  Land  use  activifies  can  also  indirectly  affect  water  quality  and  fish 

12  habitat  through  associated  activities  such  as  road  construcdon  and  maintenance,  irrigation  practices, 

1 3  and  non-point  source  water  pollution  activities. 

14  In  the  simplest  terms,  the  statewide  distribution  offish  can  be  partitioned  based  on  the  predominant 

15  aquadc  habitat  characteristics.  A  typical  partitioning  process  uses  general  fish  categories  based  on 

16  general  water  quality  requirements.  These  categories  are  referred  to  as  cold-,  cool-,  and  warm- water 

17  species.  Use  of  such  broad  classifications  allows  a  number  offish  species,  with  similar  habitat 

1 8  requirements  and  potendally  similar  or  overlapping  distribudons,  to  be  grouped  to  assess  potendal 

19  project  effects.  While  the  definition  of  cold-water  species  is  reladvely  consistent  in  the  literature, 

20  the  distincdon  between  warm-  and  cool-water  species  is  very  inconsistent.  Therefore,  only  two  fish 

2 1  classificadons  (cold-  and  warm-water)  are  used  to  assess  general  fish  habitat  requirements  across 

22  the  HCP  and  non-HCP  landscape,  with  the  warm-water  classification  including  both  warm-  and 

23  cool-water  fish  species. 

24  Because  all  the  salmonid  (trout)  species  require  clear,  cold-water  habitats,  their  distribution 

25  represents  that  of  cold-water  fish  habitat.  Mountain  whitefish  is  one  of  the  most  widely  distributed 

26  and  abundant  salmonid  species  in  Montana.  As  such,  the  distribudon  of  mountain  whitefish  can  be 

27  assumed  to  represent  the  current  extent  of  cold-water  fish  habitat  in  the  state  (DNRC  1996).  Thus, 

28  the  assumed  distribution  of  cold-water  fish  habitat  occurs  primarily  in  the  western  half  of  the  state. 

29  This  distribudon  also  generally  corresponds  to  the  planning  area,  such  that  much  of  the  planning 

30  area  is  considered  to  be  cold-water  fish  habitat. 

3 1  Similarly,  the  majority  of  the  non-planning  area  is  generally  considered  warm-water  fish  habitat. 

32  Representative  warm-water  species  include  largemouth  bass  and  goldeye  (DNRC  1996).  Despite 

33  these  overall  classifications,  some  cold-water  species  also  exhibit  limited  distribudons  in  areas 

34  classified  as  warm-water  habitat,  and  some  warm-water  species  also  occur  in  cold-water  habitat 

35  areas. 

36  Of  the  86  Montana  fish  species,  66  are  known  to  occur  in  the  HCP  project  area  (Table  E4-5  in 

37  Appendix  E,  HIS  Tables).  However,  these  species  are  not  uniformly  distributed  across  the  entire 

38  planning  area,  with  58  species  in  the  CLO  area,  36  species  in  the  NWLO  area,  and  2 1  species 

39  occurring  within  the  SWLO  area.  The  differences  between  land  offices  generally  reflect  the  type 

40  and  range  of  available  fish  habitat,  with  the  CLO  area  apparently  containing  substandally  greater 

41  warm- water  fish  habitat  than  either  of  the  other  two  land  offices. 


Chapter  4  4- 1 92  Montana  DNRC 

Fish  and  Fish  Habitat  Draft  EIS 


1  4.8.3.1       HCP  Fish  Species 

2  Three  native  trout  species  are  included  as  HCP  species:  Columbia  redband  trout,  westslope 

3  cutthroat  trout,  and  bull  trout.  While  all  three  are  classified  as  sensitive  species  in  the  state  of 

4  Montana,  and  ha\e  experienced  substantial  population  declines  compared  to  historical  levels,  only 

5  bull  trout  are  listed  under  the  ESA. 

6  For  the  purposes  of  characterizing  the  affected  environment  in  the  EIS,  the  primary  basis  for 

7  determining  HCP  fish  species  presence  was  the  2003  NRIS  database,  based  on  fish  population 

8  sur\'eys  completed  by  MFWP,  USFWS,  or  other  land  management  agencies  and  entities 

9  (Figure  D-Il  in  Appendix  D,  EIS  Figures).  However,  because  DNRC  recognizes  that  the  known 

1 0  distribution  layer  is  incomplete,  DNRC  assumed  fish  presence  within  additional  areas.  In  perennial 

1 1  streams  with  known  presence  of  HCP  fish  species  (from  the  NRIS  database),  the  analyses  assumed 

1 2  that  the  occupied  area  extended  upstream  to  the  end  of  the  perennial  reach  and  connected  perennial 

1 3  tributaries.  Therefore,  the  final  fish  distribution  GIS  layers  used  for  the  EIS  analyses  are 

1 4  conservative  by  including  known  and  presumed  fish  distribution. 

15  Bull  Trout 

16  Population  Status  and  Distribution 

1 7  The  bull  trout  {Salvelinus  confluentiis)  in  the  contiguous  United  States  was  listed  as  threatened  on 

1 8  November  1,  1999  (64  FR  58910-58933).  Early  rulemakings  had  listed  DPSs  of  bull  trout  as 

1 9  threatened  in  the  Columbia  River,  Klamath  River,  and  Jarbidge  River  basins  (63  FR  3 1 647-3 1674, 

20  June  1 0,  1 998,  63  FR  42757-42762,  August  1 1 ,  1 998,  64  FR  1 7 II 0- 1 7 1 25,  April  8,  1 999).  Bull 

2 1  trout  are  also  ranked  as  an  S2  SOC  (imperiled  because  of  rarity  or  other  factors,  making  it  very 

22  \ailnerable  to  extinction  throughout  its  range)  in  Montana  by  MFWP  and  MNHP,  and  as  a  sensitive 

23  species  by  the  USES. 

24  In  addition  to  a  range-wide  recovery  strategy  for  bull  trout,  the  USFWS  also  developed  a  draft 

25  recovery  plan  for  specific  recovery  units,  describing  habitat  conditions,  recovery  objectives  and 

26  criteria,  and  specific  recovery  tasks  for  particular  recovery  units  (USFWS  2002a).  The  overall 

27  objective  of  recovery  planning  is  to  ensure  the  long-term  persistence  of  self-sustaining,  complex, 

28  interacting  groups  of  bull  trout  distributed  across  the  species'  native  range  so  that  the  species  can  be 

29  de-listed. 

30  MNHP  data  provide  the  best  available  information  on  bull  trout  distribution  in  Montana 

31  (Figures  D-12A  through  D-12C  in  Appendix  D,  EIS  Figures).  However,  due  to  sampling 

32  limitations  and  the  low  densities  of  smaller  isolated  populations,  the  data  might  under  represent  the 

33  true  statewide  distribution  of  bull  trout  in  headwaters  or  isolated  drainages. 

34  Bull  trout  historically  occurred  in  major  river  drainages  in  the  Pacific  Northwest  fi'om  northern 

35  California  and  Nevada  to  the  headwaters  of  the  Yukon  River  in  Canada,  throughout  the  headwaters 

36  of  the  Columbia  River  drainage,  and  eastward  into  the  Saskatchewan  River  in  Canada  (Cavender 

37  1 978).  They  are  widely  distributed  across  their  range,  but  their  distribution  tends  to  be  patchy,  even 

38  in  pristine  environments  (Rieman  and  Mclntyre  1993).  Bull  trout  have  been  extirpated  from  many 

39  of  the  large  rivers  within  their  historical  range,  and  in  many  watersheds,  remaining  bull  trout  tend  to 

40  be  small,  resident  fish  isolated  in  headwater  (second-  to  third-order)  streams. 
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1  Genetic  investigations  indicate  that  Montana  bull  trout  lie  within  the  upper  Columbia  River  DPS, 

2  where  a  high  level  of  genetic  diversity  occurs  between  drainages,  but  little  variation  exists  within 

3  the  individual  drainages  (Williams  et  al.  1997).  This  suggests  that  each  major  river  drainage  in  the 

4  upper  Columbia  River  region  contains  its  own  unique  strain  of  bull  trout,  whose  continued  existence 

5  is  important  to  the  species  as  a  whole  (Kanda  et  al.  1997). 

6  Bull  trout  distribution,  abundance,  and  habitat  quality  have  declined  range- wide  (Thomas  1992; 

7  Rieman  and  Mclntyre  1993;  McPhail  and  Baxter  1996).  USFWS  (2002a)  identified  the  main 

8  threats  to  bull  trout  as  habitat  fragmentation  and  degradation,  passage  barriers  that  isolate 

9  populations,  competition  and  predation  from  non-native  fishes,  angling  mortality,  and  effects 

10  resulting  from  the  small  and  isolated  population  sizes.  Specific  land  and  water  management 

1 1  activities  that  depress  bull  trout  populations  and  degrade  habitat  include  dams  and  other  diversion 

1 2  structures,  forest  management  practices,  livestock  grazing,  agriculture,  agricultural  diversions,  road 

13  construction  and  maintenance,  mining,  and  urban  and  rural  development  (USFWS  2002a). 

14  Bull  trout  are  native  to  the  streams  and  rivers  within  the  Columbia  River  basin  in  Montana,  where 

1 5  they  occur  primarily  in  the  Kootenai  and  Clark  Fork  River  subbasins,  west  of  the  Continental 

1 6  Divide.  They  also  occur  in  the  Saskatchewan  River  subbasin,  east  of  the  Continental  Divide. 

1 7  Within  these  subbasins,  bull  trout  are  found  in  several  major  river  drainages,  including  the 

18  Blackfoot,  Clark  Fork,  Swan,  Flathead,  and  Kootenai  Rivers  (see  Figures  D-12A  through  D-12C  in 

1 9  Appendix  D,  EIS  Figures).  In  Montana,  some  resident  headwater  populations  have  become  isolated 

20  or  extirpated  due  to  fish  passage  barriers.  In  addition,  the  migratory  life  history  forms  have  lost 

2 1  access  to  large  portions  of  their  native  habitat  due  to  some  of  these  fish  passage  barriers  (e.g.,  Libby 

22  Dam). 

23  The  maintenance  of  migratory  corridors  for  bull  trout  is  essential  to  provide  connectivity  among 

24  local  populations,  and  enables  the  re-establishment  of  exfinct  resident  populations.  If  resident  bull 

25  trout  are  extirpated  or  impacted  by  a  disturbance  to  local  populations  or  habitats,  these  populations 

26  cannot  be  replenished  or  the  local  habitat  recolonized  if  limits  to  connecdvity  preclude  migratory 

27  bull  trout  from  entering  the  disturbed  area  (Rieman  and  Mclntyre  1993). 

28  Habitat  Requirements 

29  Bull  trout  have  multiple  life  history  strategies,  including  migratory  forms,  throughout  their  range 

30  (Rieman  and  Mclntyre  1993).  Resident  and  migratory  forms  may  be  found  together,  and  either 

3 1  form  may  give  rise  to  offspring  exhibiting  either  resident  or  migratory  behavior  (Rieman  and 

32  Mclntyre  1993).  Migratory  forms  appear  to  develop  when  habitat  conditions  allow  movement 

33  between  spawning  and  rearing  streams  and  larger  rivers  or  lakes  where  foraging  opportunities  may 

34  be  enhanced  (Frissell  1993). 

35  Of  the  four  life  history  forms  generally  recognized  for  bull  front — resident  (non-migratory), 

36  adfluvial  (lake  rearing),  fluvial  (migratory  stream  and  river  rearing),  and  anadromous  (saltwater 

37  migratory)  fish — all  but  the  anadromous  form  exist  in  Montana.  Resident  fish  usually  spend  their 

38  entire  lives  in  smaller  tributaries  and  headwater  streams,  while  sub-adult  and  adult  migratory  forms 

39  live  in  tributary  streams  for  several  years  before  migrating  to  larger  rivers  (fluvial  form)  or  lakes 

40  (adfluvial  form).  All  of  these  life  history  forms  spawn  only  in  small  (second-  through  fifth-order) 

41  tributary  streams  in  Montana  (Shepard  et  al.  1984). 
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Bull  trout  ha\'e  more  specific  habitat  requirements  than  most  other  salmonids  (Rieman  and 
Mclntyre  1993).  Habitat  components  particularly  important  to  bull  trout  distribution  and  abundance 

3  include 

4  •     Cold  water  temperatures 

5  •     Suitable  substrate  and  lack  of  fine  sediment 

6  •     Habitat  complexity 

7  •     Habitat  connectivity. 

8  Habitat  features  that  directly  contribute  to  these  components  include  high  levels  of  shade,  undercut 

9  banks,  and  LWD;  high-quality  gravel  riffles  with  low  levels  of  fine  sediments;  stable  and  complex 

1 0  stream  channels;  and  connectivity  within  and  between  drainages.  Other  important  general  habitat 

1 1  factors  that  may  have  a  large  influence  on  bull  trout  distribution  in  Montana  (Weaver  2003,  personal 

12  communication)  are: 

1 3  •     Stream  flow.  Particularly  late  summer  low  flows  that  coincide  with  bull  trout  spawn  timing 

1 4  •     Stream  gradient.  Three  to  5  percent  gradient  is  the  maximum  for  bull  trout  spawning,  with 

1 5  less  than  2  percent  preferable. 

1 6  Bull  trout  are  likely  to  occur  in  colder,  higher-elevation,  low-  to  mid-order  watersheds  having  low 

1 7  road  densities  (Rieman  et  al.  1997;  Frissell  et  al.  1995;  Quigley  and  Arbelbide  1997).  Among  a 

1 8  N'ariety  of  effect  mechanisms  related  to  road  density,  roads  may  contribute  to  stream  sedimentation, 

1 9  and  roads  adjacent  to  streams  can  reduce  the  amount  of  riparian  vegetation,  which  may  result  in 

20  increased  stream  temperatures.  Water  temperatures  above  59°  F  are  believed  to  limit  bull  trout 

21  distribution  (Fraley  and  Shepard  1989;  Rieman  and  Mclntyre  1993),  and  this  may  partially  explain 

22  why  bull  trout  tend  to  exhibit  patchy  distributions  within  given  watersheds.  Small  changes  in 

23  temperature  (1  or  2°  F)  can  have  potential  negative  effects  on  native  fish,  including  bull  trout,  by 

24  altering  habitat  conditions  so  they  favor  displacement  or  invasion  from  a  non-native  species 

25  (Shepard  2003,  personal  commimication). 

26  Spawning  habitat  almost  invariably  consists  of  very  clean  gravel,  often  in  areas  of  groundwater 

27  upwelling  or  cold  spring  inflow  (Rieman  and  Mclntyre  1993). 

28  Bull  trout  typically  spawn  in  areas  affected  by  groundwater  (Shepard  et  al.  1984;  Fraley  and 

29  Shepard  1989).  These  areas  (such  as  the  Flathead  drainage)  tend  to  remain  as  open  water  through 

30  the  winter,  thereby  reducing  the  risk  of  redd  de-watering  or  freezing  during  harsh  winter  condifions. 

3 1  Groundwater-affected  areas  also  allow  bull  trout  embryos  to  develop  and  emerge  faster  than  they 

32  would  in  drainages  with  colder  winter  water  temperatures  (Weaver  and  Fraley  1 99 1 ). 

33  Egg  incubation  temperatures  can  range  up  to  46°  F,  although  optimal  temperatures  for  survival  are 

34  in  the  range  of  35  to  40°  F  (McPhail  and  Murray  1979;  Goetz  1989).  In-gravel  incubafion  spans 

35  from  6  to  8  months,  depending  on  water  temperature.  Hatching  occurs  in  winter  or  late  spring,  and 

36  fry  emergence  occurs  from  early  April  through  May  (Rieman  and  Mclntyre  1993). 

37  Excessive  sedimentation  or  substrate  movement  reduces  bull  trout  producrion  by  increasing  egg  and 

38  juvenile  mortality  and  reducing  or  eliminating  habitat  important  to  later  life  history  stages  (Fraley 
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1  and  Shepard  1989;  Brown  1992).  Prime  sources  of  egg  and  fry  mortality  include  scouring  of  redds 

2  due  to  high  flows,  freezing  during  low  flows,  superimposition  of  redds  (overlapping  nests  in  areas 

3  of  limited  spawning  habitat  availability),  or  deposition  of  fine  sediment  or  organic  materials  that 

4  smother  eggs  or  fry  (MBTSG  1 998). 

5  Two  of  the  life  history  forms  of  bull  trout  in  the  upper  Columbia  River  (fluvial  and  adfluvial) 

6  migrate  as  a  normal  part  of  their  life  cycle.  Downstream  migration  affords  access  to  denser  forage, 

7  better  protection  from  avian  and  terrestrial  predators,  and  alleviates  potential  intra-specific 

8  competition  or  cannibalism  in  rearing  areas  (Schlosser  1991).  However,  migratory  juvenile  bull 

9  trout  face  a  variety  of  natural  and  human-caused  threats  to  their  survival  after  they  leave  their  natal 

1 0  tributaries. 

1 1  Migratory  bull  trout  can  move  large  distances  (more  than  150  miles)  among  lakes,  rivers,  and 

12  tributary  streams.  They  often  congregate  in  large,  slow  pools  to  feed.  After  they  reach  larger  rivers, 

1 3  bull  trout  can  remain  there  for  brief  periods,  or  for  as  long  as  several  years,  before  either  moving 

14  into  lakes  or  returning  to  tributary  streams  to  spawn.  During  their  river  residency,  bull  trout 

1 5  commonly  make  long-distance  annual  or  seasonal  movements  among  various  riverine  habitats, 

1 6  apparently  in  search  of  foraging  opportunities  and  refuge  from  warm,  low- water  conditions  in  mid- 

17  summer  and  ice  in  winter  (Elle  and  Thurow  1994;  Swanberg  1997). 

1 8  Bull  trout  require  migratory  corridors  that  link  seasonal  habitats  for  all  bull  trout  life  histories.  For 

19  example,  in  Montana,  migratory  bull  trout  make  extensive  migrations  in  the  Flathead  River  system 

20  (Fraley  and  Shepard  1989),  and  resident  bull  trout  in  tributaries  of  the  Bitterroot  River  move 

21  downstream  to  overwinter  in  tributary  pools  (Jakober  1995).  The  ability  to  migrate  is  important  to 

22  the  persistence  of  bull  trout,  as  it  facilitates  gene  flow  among  local  populations  and  may  help 

23  re-establish  populations  in  an  area  where  the  local  population  of  bull  trout  has  been  extirpated 

24  (Rieman  and  Mclntyre  1993). 

25  Corridor  Needs 

26  Habitat  alteration  has  fragmented  bull  front  habitats,  eliminated  migratory  corridors,  and  isolated 

27  populations  in  tributary  headwaters  (Dunham  and  Rieman  1999;  Rieman  and  Dunham  2000). 

28  Migratory  corridors  allow  individuals  access  to  unoccupied  but  suitable  habitats,  foraging  areas,  and 

29  reftiges  from  disturbance.  Maintenance  of  migratory  corridors  for  bull  trout  are  essential  to  provide 

30  connectivity  among  local  populations,  and  enables  the  re-establishment  of  extinct  populations 

31  (Saunders  etal.  1991). 

32  Lack  of  connectivity  has  been  identified  as  a  major  threat  to  restoration  of  bull  trout  in  several 

33  watersheds  in  Montana.  Connectivity  in  and  among  these  watersheds  is  obstructed  by  a  variety  of 

34  factors,  including  dams,  diversions,  culverts,  barriers,  de- watering,  and  stretches  of  unsuitable  or 

35  inhospitable  habitat.  However,  improving  connectivity  can  also  be  detrimental  to  bull  trout  by 

36  allowing  the  introduction  of  species  that  can  out-compete  bull  trout. 

37  Key  Biological  Relationships 

38  Introduced  brook  and  brown  trout  threaten  bull  trout  through  competition  for  food  and  space,  and 

39  possibly  predation  (Leary  et  al.  1993;  MBTSG  1996a;  Rieman  and  Mckityre  1993).  In  addition, 

40  hybridization  between  brook  trout  and  bull  trout  has  also  been  reported  in  Montana  (MBTSG 

41  1995a,  b;  MBTSG  1996b,  c).  These  introduced  species  tend  to  mature  at  an  earlier  age,  have  a 
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1  higher  reproducti\e  rate,  adapt  better  to  degraded  habitats,  and  tend  to  thrive  in  streams  with  higher 

2  water  temperatures  than  bull  trout.  West  of  the  Continental  Dixide.  non-native  lake  trout  also 

3  negati\ely  affect  bull  trout  in  lakes  by  limiting  foraging  opportunities  and  reducing  the  distribution 

4  and  abundance  of  migratory  bull  trout  (Donald  and  Alger  1993;  MBTSG  1996a).  Non-native 

5  northern  pike  {Esox  hicius)  and  introduced  bass  also  have  the  potential  to  negatively  affect  bull  trout 

6  (MBTSG  1996c). 

7  Some  introduced  species,  such  as  rainbow  trout  and  kokanee,  may  benefit  large  adult  bull  trout  by 

8  providing  supplemental  forage.  However,  introduction  of  non-native  game  fish  can  be  detrimental 

9  due  to  increased  angling  and  subsequent  incidental  catch  and  harvest  of  bull  trout  (Pratt  1992; 

10  MBTSG  1995c). 

1 1  Bull  Trout  Core  Area 

12  A  core  habitat  area  represents  the  closest  approximation  of  a  biologically  fianctioning  unit  for  bull 

1 3  trout  (USFWS  2002a).  Core  habitat  is  defined  as  habitat  that  contains,  or  if  restored  would  contain, 

1 4  all  of  the  essential  physical  elements  to  allow  for  the  full  expression  of  life  history  forms  of  one  or 

1 5  more  local  populations  of  bull  trout.  Core  habitat  may  include  currently  unoccupied  habitat  if  that 

1 6  habitat  contains  essential  elements  for  bull  trout  to  persist  or  is  deemed  critical  to  recovery.  Bull 

1 7  trout  core  habitat  occurs  primarily  in  the  northern  portion  of  the  HCP  project  area  in  the  Middle 

1 8  Clark  Fork,  Stillwater,  Swan,  and  Upper  Clark  Fork  EIS  aquatic  analysis  units  (Figure  D-13  in 

19  Appendix  D,  EIS  Figures;  Table  4.8-15). 

20  The  core  areas  are  fiirther  divided  into  primary  and  secondary  core  areas.  The  distinction  between 

2 1  primary  and  secondary  core  areas  is  made  not  to  infer  a  different  level  of  importance  for  recovery 

22  purposes,  but  to  indicate  that  a  different  set  of  recovery  standards  are  needed  for  addressing 

23  population  abundance  relative  to  the  landscape.  Primary  core  areas  are  typically  located  in 

24  watersheds  of  major  river  systems,  often  contain  large  lakes  or  reservoirs,  and  have  migratory 

25  corridors  that  usually  extend  30  to  60  miles  or  more.  Each  primary  core  area  includes  several 

26  identified  local  populations  of  bull  trout.  In  recovered  condition,  a  primary  core  area  is  expected  to 

27  support  at  least  five  local  populations  with  100  or  more  spawning  adults  and  contain  1,000  or  more 

28  adult  bull  trout.  Secondary  core  areas  are  based  in  smaller  watersheds  and  typically  contain 

29  adfluvial  populations  of  bull  trout  that  are  naturally  isolated  and  have  restricted  spawning  and 

30  rearing  habitat  extending  only  a  few  miles.  This  spawning  and  rearing  habitat  is  normally  upstream 

31  of  a  lake,  which  provides  extensive  rearing,  foraging,  and  overwintering  habitat.  For  portions  of 

32  watersheds  in  Montana,  the  primary  core  areas  are  ftmctionally  equivalent  to  the  Restoration/ 

33  Conservation  Areas  designated  by  the  Montana  Bull  Trout  Restoration  Team  (MBTRT  2000).  The 

34  secondary  core  areas  generally  represent  the  waters  referred  to  as  "disjunct"  by  the  Montana  Bull 

35  Trout  Scientific  Group. 

36  Recovery  units  are  major  units  for  managing  recovery  efforts.  Factors  considered  in  identifying 

37  recovery  units  include  biological  and  genetic  factors,  political  boundaries,  and  ongoing  conservation 

38  efforts.  Most  recovery  units  consist  of  one  or  more  major  river  basins,  and  may  include  portions  of 

39  some  mainstem  rivers  (e.g.,  Columbia  and  Snake  Rivers)  when  biological  evidence  warrants 
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TABLE  4.8-1 5. 


ACRES  OF  HCP  PROJECT  AREA  AND  NON-HCP  TRUST  LANDS  IN 
THE  CLARK  FORK  AND  KOOTENAI  BULL  TROUT  RECOVERY 
UNITS  BY  EIS  AQUATIC  ANALYSIS  UNIT 


Clark  Fork  Bull  Trout  Recovery  Unit 

Kootenai  Bull  Trout  Recovery  Unit 

Total  Acres 

Total  Acres 

Total  Acres 

Total  Acres 

EIS  Aquatic 

Within  the  HCP 

Within  Non-HCP 

Within  the  HCP 

Within  Non-HCP 

Analysis  Unit 

Project  Area 

Trust  Lands 

Project  Area 

Trust  Lands 

Bitterroot 

27,743 

12,334 

0 

0 

Blackfoot 

56,528 

11,225 

0 

0 

Flathead  Lake 

10,470 

8,723 

0 

0 

Lower  Clark  Fork 

4,185 

308 

0 

0 

Lower  Kootenai 

0 

0 

3,527 

123 

Middle  Clark  Fork 

88,467 

24,510 

46 

0 

Middle  Kootenai 

18 

0 

28,749 

2,413 

North  Fork  Flathead 

18,499 

978 

0 

0 

Rock  Creek 

4,592 

2,138 

0 

0 

Stillwater 

87,304 

14,333 

17 

0 

Swan 

44,613 

910 

0 

0 

Upper  Clark  Fork 

47,173 

27,221 

0 

0 

Upper  Kootenai 

10 

0 

11,143 

1,215 

Upper  Missouri 

7 

85 

0 

0 

Total 

389,609 

102,765 

43,482 

3,751 

%  of  Recovery  Unit 

2.62 

0.69 

1.63 

0.14 

4  Source:  DNRC  (2008a). 

5  inclusion.  Biologically,  the  recovery  units  consist  of  bull  trout  groupings  for  which  gene  flow  was 

6  historically  or  is  currently  possible.  There  are  three  primary  bull  trout  recovery  units  in  Montana, 

7  the  Clark  Fork,  Kootenai,  and  St.  Mary  River  drainages. 

8  There  is  an  overall  total  of  about  17,534,198  acres  of  bull  trout  core  habitat  in  the  Clark  Fork  and 

9  Kootenai  Recovery  Units,  with  about  85  percent  (14,861,978  acres)  of  the  core  habitat  occurring  in 

10  the  Clark  Fork  Recovery  Unit  (Table  4.8-16).  Overall,  trust  lands  represent  only  3.1  percent  of  the 

1 1  Clark  Fork  and  Kootenai  Recovery  Units,  while  the  HCP  project  area  represents  only  2.5  percent 

12  (Table  4.8-16).  However,  the  percentage  of  HCP  project  area  land  in  each  individual  core  area 

1 3  ranges  between  0  and  53  percent  in  the  Clark  Fork  Recovery  Unit,  and  between  0  and  7.9  percent  in 

14  the  Kootenai  Recovery  Unit.  The  largest  percentage  of  HCP  project  area  land  in  the  Clark  Fork 

15  Recovery  Unit  occurs  in  the  Upper  Whitefish  Lake  (53  percent),  Whitefish  Lake  (47.2  percent), 

16  Cyclone  Lake  (40.3  percent),  and  Upper  Stillwater  Lake  (35.9  percent)  core  areas.  However,  HCP 

17  project  area  land  consists  of  less  than  about  10  percent  of  the  other  Clark  Fork  Recovery  Unit  core 

1 8  areas  and  all  of  the  Kootenai  Recovery  Unit  core  areas. 
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TABLE  4.8-1 6. 
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ACRES  OF  HCP  PROJECT  AREA  AND  TOTAL  TRUST  LANDS,  AS  A 
PERCENTAGE  OF  BULL  TROUT  CORE  AREAS  WITHIN  THE  CLARK 
FORK  AND  KOOTENAI  BULL  TROUT  RECOVERY  UNITS 


Percent  of  Bull 

Percent  of  Bull 

Total  Acres 

Trout  Core  Area 

Total 

Trout  Core 

in  HCP 

(within  Montana) 

Acres  on 

Area  (within 

Bull  Trout 

Project 

as  HCP  Project 

Trust 

Montana)  on 

Recovery  Unit 

Bull  Trout  Core  Area 

Total  Acres 

Area 

Area 

Lands 

Trust  Lands 

Clark  Fork 

Akokala  Lake 

1,423 

0 

0.00 

0 

0.00 

Arrow  Lake 

5,090 

0 

0.00 

0 

0.00 

Big  Salmon  Lake 

49,986 

0 

0.00 

0 

0.00 

Bitterroot  River 

1,627,046 

27,427 

1.69 

39,738 

2.44 

Blackfoot  River 

1,271,091 

49,243 

3.87 

56,949 

4.48 

Bovmian  Lake 

27,731 

0 

0.00 

0 

0.00 

Cabinet  Gorge  Reservoir 

233,323 

772 

0.33 

772 

0.33 

Cerulean.  Quartz  &  Middle 
Quartz  Lakes 

15,082 

0 

0.00 

0 

0.00 

Clark  Fork  River  (Section  1) 

1,793,079 

47,027 

2.62 

74.349 

4.15 

Clark  Fork  River  (Section  2) 

1,266,844 

19,326 

1.53 

31,566 

2.49 

Clark  Fork  River  (Section  3) 

760,952 

38,758 

5.09 

41,502 

5.45 

Clearwater  River  &  Lakes 

211,316 

7,990 

3.78 

11,509 

5.45 

Cyclone  Lake 

6,616 

2,669 

40.33 

2,669 

40.33 

Doctor  Lake 

9,396 

0 

0.00 

0 

0.00 

Flathead  Lake 

2,195,786 

40.280 

1.83 

60,352 

2.75 

Frozen  Lake 

1,910 

0 

0.00 

0 

0.00 

Han-ison  Lake 

13,791 

0 

0.00 

0 

0.00 

Holland  Lake 

7,233 

0 

0.00 

0 

0.00 

Hungry  Horse  Reservoir 

1,001,245 

0 

0.00 

0 

0.00 

Isabel  Lakes 

1,273 

0 

0.00 

0 

0.00 

Kintia  Lake 

15,462 

0 

0.00 

0 

0.00 

Lake  McDonald 

104,965 

0 

0.00 

0 

0.00 

Lake  Pend  Oreille 

1,138,750 

0 

0.00 

0 

0.00 

Lincoln  Lake 

1,657 

0 

0.00 

0 

0.00 

Lindbergh  Lake 

25,784 

0 

0.00 

0 

0.00 

Logging  Lake 

19,899 

0 

0.00 

0 

0.00 

Lower  Flathead  River 

1,277,834 

30,447 

2.38 

39,993 

3.13 

Lower  Quartz  Lake 

3,161 

0 

0.00 

0 

0.00 

Noxon  Rapids  Reservoir 

372,615 

2,784 

0.75 

3,092 

0.83 

Rock  Creek 

569,326 

4,592 

0.81 

6,714 

1.18 

Swan  Lake 

436,105 

44,695 

10.25 

45,605 

10.46 

Trout  Lake 

5,283 

0 

0.00 

0 

0.00 

Upper  Kintia  Lake 

15.596 

0 

0.00 

0 

0.00 

Upper  Stillwater  Lake 

82,057 

29,477 

35.92 

29,994 

36.55 

Upper  Whitefish  Lake 

10,041 

5,322 

53.01 

5,322 

53.01 

West  Fork  Bitterroot  River 

201,776 

321 

0.16 

321 

0.16 

Whitefish  Lake 

81,456 

38,479 

47.24 

41,927 

51.47 

Subtotal 

14,861,978 

389.609 

2.62 

492,373 

3.31 

Kootenai 

Bull  Lake 

126,540 

2,273 

1.80 

2.397 

1.89 

Kootenai  River 

1,759,582 

31,036 

1.76 

33,531 

1.91 

Lake  Koocanusa 

780,869 

9.760 

1.25 

10,837 

1.39 

Sophie  Lake 

5,227 

413 

7.90 

468 

8.96 

Subtotal 

2,672,220 

43,482 

1.63 

47,233 

1.77 

TOTAL 

17,534,198 

433.091 

2.47 

539.606 

3.08 

Sources:  USFWS  (2002a):  DNRC  {2008a). 
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1  Bull  Trout  Critical  Habitat 

2  On  September  26,  2005,  the  USFWS  published  the  final  rule  designating  critical  habitat  for  bull 

3  trout  for  the  Klamath  River,  Columbia  River,  Jarbridge  River,  Coastal-Puget  Sound,  and  Saint 

4  Mary-Belly  River  populations  of  bull  trout  (70  FR  562 1 1  -563 1 1 ).  In  Montana,  critical  habitat  for 

5  bull  trout  occurs  within  three  critical  habitat  units:  the  Clark  Fork,  Kootenai,  and  St.  Mary-Belly 

6  River  basins  (70  FR  56211-56311,  September  26,  2005).  These  include  1,136  stream  or  shoreline 

7  miles  in  the  Clark  Fork  River  basin,  56  miles  in  the  Kootenai  River  basin,  and  37  miles  in  the  St. 

8  Mary-Belly  drainage.  However,  not  all  critical  habitat  occurs  within  the  Montana  state  boundaries 

9  or  within  the  EIS  aquatic  analysis  units  (Table  4.8-17).  Critical  habitat  in  the  HCP  project  area  is 

10  primarily  concentrated  in  three  analysis  units  (Stillwater,  Swan,  North  Fork  Flathead),  accounting 

1 1  for  79  percent  of  the  HCP  project  area  critical  habitat  (Figure  D-14  in  Appendix  D,  EIS  Figures). 

12  However,  the  HCP  project  area  only  contains  9  percent  of  the  bull  trout  critical  habitat  in  the  overall 

1 3  planning  area. 


14 
15 


TABLE  4.8-1 7. 


MILES  OF  BULL  TROUT  CRITICAL  HABITAT  IN  THE  HCP  PROJECT 
AREA  AND  NON-TRUST  LANDS  BY  EIS  AQUATIC  ANALYSIS  UNIT 


HCP  Project 

Non-HCP         Non-trust 

Percent  of 

Area 

Trust  Lands          Lands 

Total  Critical 

Critical  Habitat 

EIS  Aquatic 

(Stream 

(Stream            (Stream 

Habitat 

in  the  HCP 

Analysis  Unit 

Miles) 

Miles)              Miles) 

(Stream  Miles) 

Project  Area^ 

Bitterroot 

1.1 

3.6                    164.8 

169.6 

0.7 

Blackfoot 

5.4 

8.1                    141.1 

154.6 

3.5 

Flathead  Lake 

0.0 

0.0                       3.9 

3.9 

0.0 

Lower  Clark  Fork 

0.0 

0.0                     29.0 

29.0 

0.0 

Lower  Kootenai 

1.0 

0.0                       8.3 

9.3 

11.2 

Middle  Clark  Fork 

7.7 

6.8                   209.9 

224.4 

3.4 

Middle  Kootenai 

1.6 

3.5                     21.0 

26.0 

6.1 

North  Fork  Flathead 

14.8 

0.0                     51.3 

66.1 

22.4 

Rock  Creek 

1.6 

1.9                     71.9 

75.3 

2.1 

Stillwater 

34.6 

1.6                       3.3 

39.6 

87.5 

Swan 

22.8 

0.0                     26.6 

49.4 

46.1 

Upper  Clark  Fork 

1.2 

1.4                   111.4 

114.0 

1.0 

Upper  Kootenai 

0.0 

0.0                     21.0 

21.0 

0.0 

Upper  Missouri 

0,0 

0.0                       0.0 

0.0 

0.0 

TOTAL 

91.8 

26.9                   863.6 

982.3 

9.3 

16 

Miles  of  critical  bull  trout  habitat  in  the  project  area  divided  by  the  total  cntical  habitat. 

17 

Source:  DNRC  (2008a). 

18 

Critical  habitat  designations  are  based  on  the  best  available  infonnation  on  known  bull  trout 

19 

presence  within  the  last  20  years,  and  areas  with  features  essential  to  the  conservation  of  the  species 

20 

and  in  need  of  special 

management  protection.  Critical  habitat  areas  contain  one 

or  both  of  the 

21 

following:  (1)  spawning,  rearing,  foraging,  or  over-wintering  habitat  to  support  essential  existing 

22 

bull  trout  local  populations;  and  (2)  movement  corridors  necessary  for  maintainin 

ig  essential 

23 

migratory  life  history 

fonns  of  the  species.  Critical  habitat  consists  of  the  width  of  the  stream  at  the 

24 

ordinary  high  water  mark  (OHWM). 

Although  adjacent  floodplains  and  riparian 

areas  are  not 

25 

designated  as  critical  habitat,  it  is  recognized  that  land  use  activities  within  these  i 

areas  can  have 
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1  substantial  effects  on  the  physical  and  biological  features  of  the  designated  aquatic  habitat  (70  FR 

2  5621 1-56311.  September  26,  2005). 

3  Specific  Risk  Factors  to  Bull  Trout 

4  Although  similar  to  all  salmonids.  bull  trout  tend  to  be  particularly  dependent  on  cool,  clear  water 

5  for  spawning  and  rearing,  as  well  as  clean  substrate  for  spawning.  Land  use  activities  that  may 

6  adversely  affect  these  required  habitat  elements  include  mining,  road  building,  and  forestry 

7  practices.  In  addition,  competition  and  hybridization  with  non-native  species  is  also  a  major  threat 

8  to  the  maintenance  and  restoration  of  most  bull  trout  populations.  The  isolation  and  fragmentation 

9  of  bull  trout  populations  by  dams  and  road  systems,  and  the  relatively  low  population  sizes  in  many 

1 0  areas,  likely  reduces  the  ability  of  bull  trout  populations  to  recover  from  natural  and  human-induced 

1 1  impacts. 

12  Fisheries  management  risks  include  poaching,  introduction  of  non-native  species,  and  growing 

13  angler  use  of  both  rivers  and  lakes,  resulting  in  incidental  hooking  and  handling  mortality.  These 

1 4  risks  also  tend  to  increase  as  development  increases  in  some  locations,  although  the  development 

1 5  location  can  be  more  of  a  concern  than  the  magnitude  of  development. 

16  Clark  Fork  Recovery  Unit 

1 7  The  historical  distribution  of  bull  trout  is  relatively  intact  in  the  Clark  Fork  Recovery  Unit,  except 

1 8  for  some  headwater  areas,  but  abundance  has  been  reduced  and  some  populations  are  highly 

1 9  fragmented. 

20  The  Clark  Fork  Recovery  Unit  is  the  largest  and  one  of  the  most  diverse  recovery  units  in  the 

2 1  species'  range,  and  includes  the  following  primary  recovery  core  areas:  the  upper  Clark  Fork  River, 

22  Rock  Creek.  Blackfoot  River,  Bitterroot  River,  lower  Clark  Fork  River,  Lake  Pend  Oreille,  Priest 

23  Lakes  and  Priest  River,  Flathead  Lake,  Swan  Lake,  and  Hungry  Horse  Reservoir.  The  secondary 

24  recovery  core  areas  include  the  Clearwater  River  and  associated  chain  of  lakes,  West  Fork  Bitterroot 

25  River  upstream  of  Painted  Rocks  Dam,  and  22  lakes  in  the  Flathead  Recovery  Subunit. 

26  Hydroelectric  and  irrigation  dams  interrupted  established  bull  trout  migration  routes  and  affected 

27  habitat  conditions,  although  some  dams  resulted  in  preventing  the  potentially  negative  interactions 

28  with  non-native  fish  species,  particularly  lake  trout  and  brook  trout  populations.  The  risk  of  core 

29  area  and  local  population  extirpation  from  isolation  and  fragmentation  of  habitat  in  the  Clark  Fork 

30  Recovery  Unit  is  generally  increasing,  especially  where  bull  trout  populations  are  in  decline. 

3 1  In  addition  to  the  impacts  of  dams,  past  forestry  practices  have  caused  major  impacts  to  bull  trout 

32  habitat,  including  road  construction,  log  skidding,  riparian  tree  harvest,  clearcutting,  and  splash 

33  dams.  Because  forestry  was  one  of  the  primary  landscape  activities  in  the  planning  area,  the 

34  impacts  have  been  widespread.  Specific  impacts  include  increased  sediment  loading  to  area 

35  streams,  increased  peak  flows,  hydrograph  and  temperature  modifications,  reductions  in  in-stream 

36  woody  debris,  channel  instability,  and  increased  access  by  anglers  and  poachers.  Many  of  these 

37  impacts  are  also  the  result  of  other  road  and  transportation  activities. 

38  Some  isolated  areas  in  this  recovery  subunit  have  been  impacted  by  grazing  (particularly  in  the 

39  lower  Flathead  River  portion  of  the  unit,  Thompson  River,  Elk  Creek,  Pilgrim  Creek,  and  portions 

40  of  the  Bull  River),  but  overall  grazing  is  not  one  of  the  high-risk  factors.  However,  water  diversions 
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1  and  use  for  livestock  has  had  a  substantial  impact  to  bull  trout  in  the  upper  portion  of  the  Clark  Fork 

2  Recovery  Unit.  The  legacy  of  mining,  particularly  in  the  upper  portions  of  the  Clark  Fork  River 

3  drainage,  will  also  continue  to  impact  bull  trout. 

4  Increased  human  population  growth  in  western  Montana  and  northern  Idaho  may  be  one  of  the 

5  biggest  threats  to  the  recovery  of  bull  trout  in  the  recovery  units.  Angling  (both  legal  and  illegal) 

6  has  directly  impacted  bull  trout  populations  despite  restrictive  fishing  regulations  and  substantial 

7  educational  efforts.  These  issues  are  intensified  in  stream  corridors  where  roads  provide  easy  access 

8  to  areas  with  adult  fish. 

9  Kootenai  River  Recovery  Unit 

1 0  Lake  Koocanusa  and  the  Kootenai  River/Kootenay  Lake  complex  have  been  designated  as  primary 

1 1  core  areas,  representing  recovered  status  in  the  Kootenai  River  Recovery  Unit.  Secondary  core 

12  areas  in  the  Kootenai  River  Recovery  Unit  are  Bull  Lake  and  Sophie  Lake.  They  each  include  one 

1 3  identified  local  population  of  bull  trout.  The  bull  trout  in  the  Bull  Lake  core  area  are  known  to 

14  express  a  unique  phenotypic  trait  (i.e.,  downstream  spawoiing),  and  bull  trout  in  the  closed  basin  of 

1 5  Sophie  Lake  also  represent  a  unique  resource  in  the  Kootenai  River  Recovery  Unit.  Perpetuating 

1 6  both  populations  is  a  high  priority  in  this  recovery  unit. 

1 7  The  Kootenai  River  Recovery  Unit  forms  part  of  the  range  of  the  Columbia  River  population 

1 8  segment.  The  Kootenai  River  Recovery  Unit  is  unique  in  its  international  configuration,  and 

19  recovery  will  require  strong  international  cooperative  efforts.  Within  the  Kootenai  River  Recovery 

20  Unit,  the  historical  distribudon  of  bull  trout  is  relatively  intact.  However,  abundance  of  bull  trout  in 

21  portions  of  the  watershed  has  been  reduced,  and  remaining  populations  are  iragmented.  The 

22  Kootenai  River  Recovery  Unit  includes  four  core  areas  and  about  1 0  currently  identified  local 

23  populations. 

24  Libby  Dam  has  been  one  of  the  most  important  factors  affecting  bull  trout  in  the  Kootenai  River 

25  Recovery  Unit.  The  completion  of  the  dam  in  1972  severed  the  migratory  corridor  between  the 

26  upper  Kootenai  River  watershed  (Montana  and  British  Columbia)  and  the  lower  Kootenai  River 

27  basin  in  northern  Idaho,  which  drains  into  Kootenay  Lake  in  British  Columbia.  The  dam  blocks  all 

28  upstream  migrarion  and  essentially  bisects  the  United  States  portion  of  the  Kootenai  River  drainage 

29  into  two  reaches.  The  upstream  reser\'oir  section  of  Lake  Koocanusa  is  isolated  fi"om  a  downstream 

30  riverine  reach.  The  habitat  m  the  riverine  reach  is  dramatically  altered  as  a  result  of  Libby  Dam  and 

3 1  is  characterized  by  unnatural  flow  patterns,  water  temperatures,  and  water  quality  parameters. 

32  These  changes,  combined  with  other  impacts  to  the  lower  river  habitat,  led  to  chronic  reproducrive 

33  failure  of  Kootenai  River  white  sturgeon  (known  to  have  historically  inhabited  the  drainage  only 

34  downstream  of  Kootenai  Falls).  In  1994,  it  was  listed  as  an  endangered  species.  Native  burbot 

35  populations  in  the  Kootenai  River  have  also  collapsed. 

36  Forestry  practices  also  rank  as  a  high  risk  to  bull  trout  in  the  Kootenai  River  Recovery  Unit,  largely 

37  because  forestry  is  the  dominant  land  use  in  the  basin.  Virtually  all  drainages  supporting  bull  trout 

38  in  the  Kootenai  River  Recovery  Unit  are  managed  timberlands.  Although  current  forestry  practices 

39  have  improved,  the  risk  is  still  high  because  of  the  existing  road  system,  mixed  land  ownership, 

40  lingering  results  of  past  activities,  and  inconsistent  application  of  BMPs. 
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1  The  Kootenai  Ri\'er  drainage  has  a  history  of  mining  on  both  sides  of  the  international  border. 

2  Libby,  N4ontana,  and  many  other  communities  in  the  Kootenai  River  xalley  were  located  at  their 

3  present  sites  due  to  mining  interests.  Several  mines  have  caused  site-specific  impacts  on  local 

4  populations  of  bull  trout,  but  widespread  negative  impacts  to  water  quality  (such  as  those  occurring 

5  in  the  Clark  Fork  Recovery  Unit)  due  to  mining  have  not  occurred  in  the  Kootenai  River  drainage. 

6  There  are  several  active  and  proposed  mining  operations  in  the  watershed,  some  of  large  dimension. 

7  Fisheries  management  risks  include  poaching,  introduction  of  non-native  species,  and  growing 

8  angler  use  of  both  the  lake  and  river.  Lake  Koocanusa  is  currently  the  most  heavily  fished  lake  or 

9  reser\'oir  in  western  Montana.  Illegal  harvest  of  bull  trout  has  been  well-documented  in  the 

1 0  Kootenai  River  Recovery  Unit  and  is  considered  a  high  risk  because  of  the  traditional  focus  on 

1 1  well-known  and  limited  spawning  areas.  Introduced  species  are  widespread  throughout  the 

1 2  drainage,  and  the  proliferation  of  brook  trout  is  currently  thought  to  present  the  greatest  non-native 

13  species  risk  to  bull  trout  because  of  the  threat  of  hybridization.  Angler  misidentification  of  species 

14  and  incidental  take  by  anglers  due  to  hooking  mortality  is  a  growing  concern. 

15  St.  Mary  -  Belly  River  Recovery  Unit 

1 6  Population  isolation  and  fr^agmentation  are  substantial  risk  factors  for  bull  trout  in  the  St.  Mary 

1 7  River  and  Belly  River  drainages,  although  the  presence  of  migratory  life  forms  in  the  primary  core 

1 8  areas  results  in  diminished  risk.  Irrigation  system  impacts  also  remain  as  high-risk  factors, 

1 9  particularly  the  Milk  River  Irrigation  Project,  which  has  caused  entrainment  offish,  disruption  of 

20  migratory  corridors,  de-watering  of  in-stream  habitat,  and  alteration  of  stream  temperature  regimes 

2 1  since  its  inception  in  about  1920. 

22  Localized  habitat  impacts  occur  in  some  of  the  watersheds  from  forestry,  livestock  grazing, 

23  agriculture,  mining,  transportation  corridors,  and  human  development.  These  impacts  are  generally 

24  site-specific  and  less  pervasive  than  the  impacts  due  to  the  diversions. 

25  Interactions  (hybridization,  competition,  and  predation)  with  non-native  fish  tend  to  reduce 

26  maintenance  or  recovery  of  bull  trout  populations.  In  addition,  lake  trout  and  northern  pike,  two 

27  species  with  the  potential  to  compete  with  bull  trout,  are  native  in  the  St.  Mary  River  drainage. 

28  Illegal  harvest  of  bull  trout  has  been  well  documented  in  the  St.  Mary  -  Belly  River  Recovery  Unit, 

29  and  in  the  past  has  been  a  major  mortality  factor  due  to  a  traditional  focus  on  well  known  and 

30  limited  spawning  areas.  Forestry  management  has  some  potential  to  negatively  affect  bull  trout 

3 1  habitat  in  the  St.  Mary  -  Belly  River  Recovery  Unit,  but  is  not  considered  a  high  risk  overall.  The 

32  low  density  of  human  occupation  in  the  St.  Mary  River  and  Belly  River  drainages,  along  with  a  high 

33  percentage  of  public  land,  minimizes  the  potential  impacts  from  development. 
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1  Westslope  Cutthroat  Trout 

2  Population  Status,  Distribution,  and  Seasonal  Presence 

3  The  USFWS  reviewed  the  status  of  westslope  cutthroat  trout  {Oncorhynchiis  clarki  lewisi)  and 

4  determined  that  a  hsting  under  the  ESA  was  not  warranted  based  on  a  1 999  status  review  (USFWS 

5  1999a)  as  well  as  a  2003  updated  status  report  prepared  by  the  fish  and  game  departments  of  the 

6  states  of  Idaho,  Montana,  Oregon,  and  Washington  and  the  USPS  (Shepard  et  al.  2003).  However, 

7  the  species  is  listed  as  an  S2  SOC  in  the  state  of  Montana  by  MFWP  and  MNHP,  and  as  a  sensitive 

8  species  by  DNRC,  the  USPS,  and  BLM. 

9  The  westslope  cutthroat  trout  is  one  of  14  sub-species  of  cutthroat  trout  native  to  interior  regions  of 

10  western  North  America.  The  historical  range  of  westslope  cutthroat  trout  is  the  most  geographically 

1 1  widespread  among  these  inland  cutthroat  trout  (USPWS  1999a).  West  of  the  Continental  Divide, 

12  the  sub-species  is  native  to  several  major  drainages  of  the  Columbia  River  basin,  including  the 

13  upper  Kootenai  River  drainage  irom  its  headwaters  in  British  Columbia,  through  northwest 

14  Montana  into  northern  Idaho;  the  Clark  Pork  River  drainage  of  Montana  and  Idaho  downstream  to 

1 5  the  falls  on  the  Pend  Oreille  River  near  the  Washington-British  Columbia  border;  the  Spokane  River 

1 6  above  Spokane  Palls  and  into  Idaho's  Coeur  d'Alene  and  St.  Joe  River  drainages;  and  the  Salmon 

1 7  and  Clearwater  River  drainages  of  Idaho's  Snake  River  basin. 

1 8  East  of  the  Continental  Divide,  the  historical  distribution  of  westslope  cutthroat  trout  includes  the 

19  headwaters  of  the  South  Saskatchewan  River  drainage  (United  States  and  Canada);  the  entire 

20  Missouri  River  drainage,  upstream  from  Port  Benton,  Montana,  extending  into  northwest  Wyoming; 

21  and  the  headwaters  of  the  Judith,  Milk,  and  Marias  Rivers,  which  join  the  Missouri  River 

22  downstream  from  Fort  Benton. 

23  Westslope  cutthroat  trout  currently  occupy  about  33,500  sfream  miles,  equivalent  to  59  percent  of 

24  their  historical  range  of  about  56,500  stream  miles  (Shepard  et  al.  2003).  Genetically  pure  westslope 

25  cutthroat  trout  occur  in  approximately  10  percent  of  the  currently  occupied  stream  miles  (Shepard  et 

26  al.  2003).  All  populations  of  westslope  cutthroat  trout  are  recognized  as  a  single  population  rather 

27  than  being  composed  of  DPSs  (USFWS  1999a).  Habitats  of  historical  stocks  of  westslope  cutthroat 

28  trout  ranged  from  cold  headwater  streams  to  warmer,  mainstem  rivers  (Shepard  et  al.  1984;  Behnke 

29  1992). 

30  Today,  self-sustaining  westslope  cutthroat  trout  stocks  remain  widely  distributed  throughout  the 

3 1  historical  range  of  the  sub-species,  but  remaining  stocks  occur  primarily  in  colder,  headwater 

32  streams  that  are  largely  found  on  lands  administered  by  federal  agencies,  particularly  the  USPS. 

33  In  Montana,  westslope  cutthroat  trout  are  found  in  the  Oldman,  Missouri  headwaters,  lower 

34  Missouri,  Kootenai,  Clark  Fork,  and  Flathead  River  drainages.  Figures  D-15A  through  D-15C 

35  (Appendix  D,  EIS  Figures)  show  the  westslope  cutthroat  trout  distribution  within  the  EIS  aquatic 

36  analysis  units  in  the  HCP  project  area.  The  only  substantive  limitation  of  the  current  distribution 

37  map  is  the  substantial  amount  of  sfream  length  not  surveyed  to-date  (Table  4.8-18). 
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TABLE  4.8-18. 


CURRENT  AND  HISTORICAL  DISTRIBUTION  OF  WESTSLOPE 
CUTTHROAT  TROUT  IN  MAJOR  RIVER  DRAINAGES  IN  MONTANA 


River  Drainage 


Drainage  Area 
(Square  Miles) 


l-iistorical 

Distribution 

(Stream  IVIiles) 


Surveyed 

Reaches 

(Stream  IVIiies) 


Current 

Distribution 

(Stream  Miles) 


Percent  of 
Surveyed 

Miles 
Occupied 


Oldman  671 

Missouri  Headwaters  14.034 

Lower  Missouri'  24,041 

Kootenai  4,815 

Ciarl<  Fork  13,188 

Flathead  8,436 


18,634 
29,027 
4,119 
16,667 
10,288 


6,290 
9,787 
1,615 
5,847 
3,489 


Isolated 
2,279 
1,791 
1,051 
5,166 
2,609 


36.2 
18.3 
65.1 
88.4 

748 


3  River  drainage  outside  the  HCP  project  area. 

4  Source:  USFWS  (1999a). 

5  The  distribution  of  westslope  cutthroat  trout  within  the  major  Montana  river  drainages 

6  (Table  4.8-18),  based  on  the  USFWS  status  review  (USFWS  1999a),  is  as  follows: 

7  •     Oldman  River.  Principal  tributaries  include  the  Belly  and  St.  Mary  Rivers,  in  north-central 

8  Montana.  However,  westslope  cutthroat  trout  stirvive  only  as  isolated  stocks  in  a  few 

9  headwater  streams  along  the  east  boundary  of  Glacier  National  Park,  north  of  St.  Mary 

10  Lake. 

1 1  •     The  Missouri  River  headwaters.  Stream  surveys  have  documented  westslope  cutthroat 

12  trout  in  about  340  tributaries  or  stream  reaches,  including  the  principal  watersheds  of  the 

1 3  Red  Rock,  Beaverhead,  Ruby,  Big  Hole,  Jefferson,  Boulder,  Madison,  and  Gallatin  Rivers. 

14  •     The  lower  Missouri  River.  Westslope  cutthroat  trout  have  been  documented  in  about 

15  617  tributaries  or  stream  reaches  in  this  drainage,  including  the  upper  Missouri,  upper 

1 6  Missouri-Dearborn,  Smith,  Stin,  Two  Medicine,  Teton,  Judith,  and  Upper  Musselshell 

1 7  Rivers  and  the  Belt,  Arrow,  Flat  Willow,  and  Box  Elder  Creeks. 

1 8  •     The  Kootenai  River.  Westslope  cutthroat  trout  have  been  documented  in  about 

1 9  227  tributaries  or  stream  reaches,  distributed  among  five  watersheds  that  include  the  upper 

20  Kootenai,  Fisher,  Yaak,  lower  Kootenai,  and  Moyie  Rivers. 

2 1  •     The  Clark  Fork  River.  Westslope  cutthroat  trout  have  been  documented  in  about 

22  1 ,291  tributaries  or  stream  reaches,  among  six  primary  watersheds,  including  Flint-Rock 

23  Creek,  and  the  upper  Clark  Fork,  Blackfoot,  middle  Clark  Fork,  Bitterroot,  and  lower  Clark 

24  Fork  Rivers. 

25  •     The  Flathead  River.  Westslope  cutthroat  trout  have  been  documented  in  about 

26  676  tributaries  or  stream  reaches  among  seven  watersheds,  including  the  North  Fork 

27  Flathead.  Middle  Fork  Flathead,  South  Fork  Flathead,  Stillwater,  Swan,  and  Lower  Flathead 

28  Rivers,  and  Flathead  Lake. 

29  Habitat  Requirements 

30  Westslope  cutthroat  trout  exhibit  three  recognized  life  history  forms  that  are  distinguished  only  by 

3 1  migratory  and  rearing  behavior:  residential,  fluvial,  and  adfluvial  forms.  Resident  forms  spend 
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1  their  lives  entirely  in  the  natal  tributaries;  fluvial  forms  live  and  grow  in  larger  rivers,  and  migrate 

2  upstream  to  spawn  in  smaller  tributaries;  and  adfluvial  forms  mature  in  lakes,  and  migrate  into  lake 

3  tributaries  to  spawn  and  rear  (Shepard  et  al.  1984;  Rieman  and  Apperson  1989;  Behnke  1992).  All 

4  three  life  history  types  may  occur  in  a  single  drainage  (Bjomn  and  Liknes  1 986;  Rieman  and 

5  Apperson  1989).  Most  adult  fluvial  or  adfluvial  fish  return  to  either  larger  rivers  or  lakes  after 

6  spawning,  and  most  juveniles  emigrate  fi"om  tributary  streams  after  2  to  4  years  (Rieman  and 

7  Apperson  1989;  Shepard  et  al.  1984).  There  is  no  evidence  of  genetic  isolation  of  different  life 

8  history  forms,  and  migratory  behavior  may  be  based  on  social  and  environmental  cues  in 

9  conjunction  with  genetic  codes  (Shepard  et  al.  1984). 

1 0  In  addition  to  the  seasonal  movements  related  to  spawning  and  rearing,  westslope  cutthroat  trout 

1 1  often  move  in  response  to  seasonal  changes  in  habitat  conditions  and  habitat  requirements.  Fluvial 

12  and  adfluvial  westslope  cutthroat  trout  may  migrate  distances  of  over  60  miles  in  response  to  habitat 

13  needs  (Bjomn  and  Mallet  1964;  Liknes  1984);  in  particular,  there  can  be  considerable  movement  to 

14  find  suitable  overwintering  pool  habitat  (Brown  and  Mackay  1995).  Resident  westslope  cutthroat 

1 5  trout  typically  exhibit  less  extensive  movement,  although  seasonal  movements  may  occur  in 

16  response  to  changing  habitat  requirements  and  conditions,  particularly  water  temperatures. 

1 7  Although  westslope  cutthroat  trout  tend  to  exhibit  limited  movement  within  stream  reaches  with 

1 8  numerous  pools,  movement  may  be  more  extensive  in  stream  reaches  with  few  pools  (Peters  1988; 

19  Mclntyre  and  Rieman  1995). 

20  Westslope  cutthroat  trout  usually  mature  at  4  or  5  years  of  age  and  always  spawn  in  streams. 

2 1  Spawning  typically  occurs  between  March  and  July,  when  water  temperatures  warm  to 

22  approximately  50°  F  (Trotter  1987;  Behnke  1992;  Mclntyre  and  Rieman  1995).  Spawning  habitat 

23  for  westslope  cutthroat  trout  occurs  in  low-gradient  stream  reaches  with  gravel  substrate  ranging 

24  from  0.08  to  3.0  inches  in  diameter,  water  depths  near  0.7  feet,  and  mean  water  velocities  from 

25  1.0  to  1.3  feet  per  second  (Liknes  1984;  Shepard  et  al.  1984).  Proximity  to  cover,  such  as 

26  overhanging  stream  banks,  is  an  important  habitat  component  for  adult  spawning  fish.  Fertilized 

27  eggs  incubate  for  several  weeks  before  hatching,  with  the  actual  time  period  inversely  related  to 

28  water  temperature  (Liknes  1984).  Several  days  after  hatching,  westslope  cutthroat  trout  fry 

29  (approximately  1  inch  long)  emerge  from  the  gravel  into  the  stream  and  disperse. 

30  The  survival  of  westslope  cutthroat  frout  embryos  can  be  affected  by  accumulations  of  fine 

3 1  sediment,  which  cause  survival  to  be  lower  than  that  of  other  salmonid  species  (frving  and  Bjomn 

32  1984).  Magee  et  al.  (1996)  reported  low  embryo  survival  (a  mean  of  8.5  percent)  at  high  levels  of 

33  fine  sediment  in  the  Taylor's  Fork  basin  in  the  upper  Missouri  River  drainage,  but  that  recmitment 

34  was  apparently  not  a  limiting  factor  in  the  system.  Ireland  ( 1 993)  reported  higher  densities  (0.6  to 

35  28.8  fish  per  120  square  yards)  of  westslope  cutthroat  trout  in  the  Taylor's  Fork  basin  than  streams 

36  in  the  upper  Flathead  basin  (0.7  to  17.7  fish  per  120  square  yards),  where  stream  substrates 

37  contained  lower  amounts  of  fme  sediments  (Shepard  et  al.  1984). 

38  After  they  emerge  from  the  spawning  gravel,  westslope  cutthroat  trout  fry  generally  occupy  shallow 

39  waters  near  stream  banks  and  other  low-velocity  areas  (e.g.,  backwaters,  side  channels)  (Mclntyre 

40  and  Rieman  1995).  Juvenile  westslope  cutthroat  trout  (3  to  5  inches)  are  most  often  found  in  pools 

41  and  mns  that  have  summer  water  temperatures  of  42  to  60°  F  and  a  diversity  of  cover  (Fraley  and 

42  Graham  1981;  Mclntyre  and  Rieman  1995).  Adult  westslope  cutthroat  trout  in  streams  are  strongly 

43  associated  with  cold,  high-gradient  waters  that  have  pools  and  cover  (Shepard  et  al.  1984; 
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1  Pratt  1984:  Griffith  1988;  Peters  1988;  Ireland  1993;  Mclntyre  and  Rieman  1995).  During  winter, 

2  adult  westslope  cutthroat  trout  congregate  in  pools  (Brown  and  Mackay  1995;  Mclntyre  and 

3  Rieman  1995),  while  juvenile  fish  often  use  cover  provided  by  boulders  and  other  large  in-stream 

4  structures  (Peters  1988;  Mclntyre  and  Rieman  1995).  During  the  summer  in  lakes  and  reservoirs, 

5  adfluvial  westslope  cutthroat  trout  are  often  ftjund  at  depths  where  temperatures  are  less  than  60°  F 

6  (Mclntyre  and  Rieman  1995). 

7  Westslope  cutthroat  trout  primarily  feed  on  macroinvertebrates,  particularly  immature  and  mature 

8  forms  of  aquatic  insects,  terrestrial  insects,  and,  in  lakes,  zooplankton  (Liknes  and  Graham  1988). 

9  This  preference  for  macroinvertebrates  occurs  at  all  ages  and  in  both  streams  and  lakes.  Westslope 

1 0  cutthroat  trout  rarely  feed  on  other  fishes  (Liknes  and  Graham  1988;  Behnke  1992). 

1 1  Habitat  use  by  westslope  cutthroat  trout  is  diverse,  and  there  is  no  clear  hierarchy  of  critical  life 

1 2  requisites.  In  general,  westslope  cutthroat  trout  have  habitat  requirements  typical  of  salmonid 

13  species,  but  are  strongly  associated  with  cold,  often  nutrient-poor,  high-gradient  waters  having  pools 

14  and  cover  (Shepard  et  al.  1984;  Pratt  1984;  Mclntyre  and  Rieman  1995).  Stream  shading  and 

1 5  riparian  buffers,  clean  spawning  gravels,  low  levels  of  fine  sediments,  backwaters,  undercut  banks, 

1 6  and  LWD  all  contribute  to  cold  water  temperatures,  enable  the  formation  of  pools,  provide  cover, 

1 7  and'or  support  different  westslope  cutthroat  trout  life  stages. 

1 8  There  is  also  evidence  that  even  small  increases  in  stream  water  temperatures  may  afford  a 

1 9  competitive  advantage  to  non-native  salmonids  species  such  as  brook  trout,  through  displacement  or 

20  invasion  (Griffith  1972;  De  Staso  and  Rahel  1994;  Novinger  2000).  Other  important  habitat  factors 

2 1  for  westslope  cutthroat  trout  include  substrate  stability,  stream  flow,  and  changes  in  flow  timing.  In 

22  addition,  natural  and  artificial  barriers  strongly  influence  the  distribution  of  some  populations. 

23  Corridor  Needs 

24  The  current  distributions  of  westslope  cutthroat  trout  are  fi^equently  limited  to  tributaries  with 

25  relatively  high  gradients  and  stream  reaches  above  natural  and  artificial  barriers.  Under  ideal 

26  conditions,  removal  of  all  artificial  barriers  would  benefit  westslope  cutthroat  trout  populations  by 

27  connecting  habitats  and  populations.  However,  in  some  cases,  it  may  be  necessary  to  identify, 

28  monitor,  and  maintain  existing  barriers,  or  install  new  ones,  to  minimize  the  competition  and/or 

29  hybridization  with  native  and  non-nadve  salmonids  (e.g.,  brook  trout,  rainbow  trout,  and 

30  Yellowstone  cutthroat  trout)  (MFWP  1 999,  2007a). 

31  Key  Biological  Relationships 

32  Historically,  westslope  cutthroat  trout  in  the  Columbia  River  basin  shared  habitats  with  several 

33  potentially  predatory  fish  species,  including  northern  pikeminnow  (Ptychocheilus  oregonensis),  bull 

34  trout,  Chinook  salmon  {Onchorhynchus  tshawytscha),  and  rainbow  trout  (including  steelhead).  In 

35  the  Missouri  River  basin,  which  westslope  cutthroat  trout  have  inhabited  for  7,000  to  10,000  years 

36  (Behnke  1992),  westslope  cutthroat  trout  formerly  coexisted  with  relatively  fewer  species  offish,  all 

37  of  them  essentially  non-predatory,  such  as  Arctic  grayling  {Thymallus  arcticus)  and  mountain 

38  whitefish  {Prosopium  Williamsoni).  Inland  redband  trout  {Onchorhynchus  mykiss),  sculpins 

39  {Cottiis  spp.),  suckers  (Catostomus  spp.),  dace  {Rhinichthys  spp.),  and  other  minnows  are  fish 

40  species  that  may  occur  in  streams  with  westslope  cutthroat  trout. 
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1  In  addition  to  changes  in  habitat  and  direct  competition  with  other  fish  species,  hybridization  with 

2  rainbow  trout  and  Yellowstone  cutthroat  trout  has  led  to  substantial  proportions  of  genetically 

3  introgressed  stocks  of  westslope  cutthroat  trout  in  most  regions  of  the  subspecies'  range.  While 

4  MFWP  ( 1 999)  reported  that  the  majority  of  tested  populations  in  the  Clark  Fork  and  Flathead 

5  Rivers  (75  and  80  percent,  respectively)  were  found  to  be  100  percent  genetically  pure,  Hitt  et 

6  al.  (2003)  found  hybridization  in  24  of  42  (57  percent)  of  Flathead  River  basin  sites  sampled 

7  between  1998  and  2001.  In  addition,  Hitt  et  al.  (2003)  found  rainbow  trout  introgression  in  7  of 

8  1 1  populations  that  were  determined  to  be  non-hybridized  in  1984. 

9  Research  in  the  Kootenai  River  drainage  indicated  only  29  percent  of  the  tested  populations  were 

10  genetically  pure  (MFWP  1999).  The  high  degree  of  introgression  in  the  Kootenai  River  system  is 

1 1  of  particular  concern  because  hybridization  between  westslope  cutthroat  trout  and  inland  redband 

12  trout,  which  are  only  found  in  the  Kootenai  River  system,  potentially  impacts  the  genetic  integrity 

13  of  both  species.  In  addition,  MFWP  indicates  that  genetically  pure  westslope  cutthroat  trout 

14  populations  are  found  in  only  3  percent  of  their  native  habitat  in  the  upper  Missouri  River  basin 

15  (MFWP  2007b). 

16  Specific  Risk  Factors  to  Westslope  Cutthroat  Trout 

17  As  with  all  salmonids,  westslope  cutthroat  trout  require  cool,  clear  water  for  spawning  and  rearing, 

1 8  as  well  as  clean  substrate  for  spawning.  Land  use  activities  that  may  adversely  affect  these  required 

19  habitat  elements  include  livestock  grazing,  mining,  road  building,  and  forestry  practices.  While 

20  existing  regulations  appear  adequate  to  protect  westslope  cutthroat  trout  in  most  areas,  the  actual 

2 1  effectiveness  of  these  regulations  is  dependent  on  appropriate  fianding  and  implementation. 

22  Although  over  utilization  and  whirling  disease  may  present  minor  risks  to  westslope  cutthroat  trout 

23  in  Montana,  competition  and  hybridization  with  non-native  species  is  likely  the  greatest  existing 

24  threat  to  the  maintenance  and  restoration  of  many  westslope  cutthroat  trout  populations 

25  (USFWS  1999a).  The  USFWS  (1999a)  also  identified  the  primary  land  use  risk  factors  within  the 

26  major  river  drainages  as 

27  •     Oldman  River.  While  livestock  grazing  is  a  prominent  risk  factor  affecting  stream  habitat 

28  conditions  in  the  basin,  this  activity  is  generally  limited  in  westslope  cutthroat  trout  areas. 

29  •     The  Missouri  River  headwaters.  Principal  land  use  risk  factors  include  agricultural 

30  practices,  mining,  and  forestry  practices. 

31  •     The  lower  Missouri  River.  As  with  the  upper  Missouri  River,  the  principal  land  use  risk 

32  factors  include  agricultural  practices,  livestock  grazing,  mining,  and  forestry  practices. 

33  •     The  Kootenai  River.  Timber  management  activities,  and  the  extensive  associated  road 

34  network,  are  the  primary  risk  factors  in  this  basin. 

35  •     The  Clark  Fork  River.  The  principal  land  use  risk  factors  in  this  basin  include  agricultural 

36  practices,  livestock  grazing,  mining,  and  forestry  practices.  Mining  effects  are  particularly 

37  evident  in  the  Blackfoot  River  drainage,  while  water  diversions,  livestock  grazing,  and 

38  human  development  were  identified  as  issues  in  the  Bitterroot  River  watershed. 
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1  •     The  Flathead  River.  Timber  management  activities,  and  the  extensive  associated  road 

2  net%\ork,  are  the  primar\-  risk  factors  in  this  basin.  However,  human  development  was  also 

3  identified  as  a  concern,  particularly  in  the  Flathead  Lake  area.  The  Flathead  Lake  basin  also 

4  contains  a  particular  threat  fi-om  predation  by  non-native  species. 

5  Columbia  Redband  Trout 

6  Population  Status,  Distribution,  and  Seasonal  Presence 

7  While  the  Columbia  redband  trout  {Oncorhynchus  mykiss  gairdneri)  is  ranked  as  an  SI  SOC 

8  (critically  imperiled  because  of  extreme  rarity  or  because  of  some  factorfs)  of  its  biology  making  it 

9  especially  \Talnerable  to  extinction)  in  Montana  by  MFWP,  and  as  a  sensitive  species  by  DNRC  and 

1 0  the  USFS,  the  USFWS  determined  that  listing  the  species  under  the  ESA  was  not  warranted  (65  FR 

11  14932-14936,  March  20,  2000). 

12  The  Columbia  redband  trout  is  a  sub-species  of  rainbow  trout  {O.  mykiss).  Rainbow  trout  are 

1 3  widely  distributed  in  western  North  America  and  segregated  into  three  forms:  (1)  coastal  rainbow 

1 4  trout  west  of  the  Cascade/Sierra  Mountain  divide,  (2)  interior  Columbia  River  redband  trout 

1 5  (Columbia  redband  trout),  and  (3)  the  Sacramento-San  Joaquin  redband  trout  (Behnke  1992). 

1 6  Historically,  redband  trout  were  widely  distributed  in  fresh  waters  west  of  the  Rocky  Mountains 

1 7  from  northern  California  to  northern  British  Columbia,  including  habitats  ranging  from  desert  basins 

18  to  high  mountain  coniferous  forests  (Behnke  1992).  Columbia  redband  trout  are  native  to  the  upper 

1 9  Klamath  River  basin,  isolated  interior  basins  of  Oregon,  and  the  Fraser  and  Columbia  River 

20  drainages  east  of  the  Cascade  Mountains  extending  upstream  to  barrier  falls  on  the  Pend  Oreille, 

2 1  Spokane,  and  Snake  Rivers  ( Allendorf  et  al.  1 980;  Behnke  1 992). 

22  Redband  trout  exhibit  several  life  history  forms,  including  anadromous  (ocean  migratory),  adfluvial 

23  (lake  migratory),  fluvial  (river  migratory),  and  non-migratory  resident  forms  (Lee  et  al.  1997).  In 

24  addition,  Lee  et  al.  (1997)  subdivided  the  resident  redband  trout  into  those  that  are  sympatric  or 

25  allopatric  with  the  anadromous  form  (steelhead).  Allopatric  redband  trout  are  those  that  evolved 

26  outside  of  the  historical  range  of  steelhead,  whereas  sympatric  redband  trout  either  occur  within  the 

27  steelhead  range  or  were  evolved  from  steelhead  populations. 

28  Columbia  redband  trout  were  the  most  widely  distributed  salmonids  in  the  Columbia  River  basin, 

29  historically  occurring  in  73  percent  of  the  subwatersheds  (Lee  et  al.  1997).  Only  the  allopatric  form, 

30  which  once  occupied  about  1 8  percent  of  all  Columbia  River  subwatersheds,  is  native  to  Montana. 

3 1  Columbia  redband  trout  remain  the  most  widely  distributed  salmonids  in  the  Columbia  River  basin, 

32  with  sympatric  and  allopatric  forms  known  or  predicted  to  occupy  64  percent  of  their  historical 

33  range,  which  is  equivalent  to  47  percent  of  the  entire  Columbia  River  basin  (Lee  et  al.  1997). 

34  However,  less  is  known  about  the  current  distribution  of  the  different  Columbia  redband  trout  forms 

35  than  of  other  salmonids.  This  is  due  to  lack  of  information  and  the  inability  to  differentiate  juvenile 

36  steelhead,  sympatric  redband  trout,  and  non-native  strains  of  rainbow  trout  (Lee  et  al.  1997). 

37  Among  allopatric  Columbia  redband  trout,  substantial  populations  occur  in  about  9  percent  of  the 

38  historical  range  and  1 8  percent  of  the  current  known  distribution. 

39  In  Montana,  Columbia  redband  trout  only  occur  in  the  Kootenai  River  drainage  and  are  the  farthest 

40  inland  population  of  Columbia  redband  trout  in  the  Columbia  River  basin.  Figure  D-1 6  (Appendix 

41  D,  EIS  Figures)  shows  the  distribution  of  Columbia  redband  trout  in  the  HCP  project  area.  The 
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1  historical  distribution  is  believed  to  have  extended  upstream  of  Kootenai  Falls  near  the  present-day 

2  Libby  Dam  or  the  Fisher  River  (Muhlfeld  2003,  personal  communication).  According  to  genetic 

3  surveys,  historical  Columbia  redband  trout  populations  were  likely  native  to  low-gradient,  valley- 

4  bottom  streams  throughout  the  Kootenai  River  drainage  (Knudsen  et  al.  2002;  Muhlfeld  2003, 

5  personal  communication). 

6  The  Kootenai  River  population  of  Columbia  redband  trout  in  Montana  primarily  consists  of  the 

7  resident  form  (Muhlfeld  1999).  These  resident  Columbia  redband  trout  are  isolated  in  small  patches 

8  of  habitat,  often  upstream  of  barriers,  and  are  distinguished  from  other  rainbow  trout  populations  in 

9  the  Kootenai  River  watershed  by  lack  of  genetic  introgression  with  non-native  rainbow  trout  stocks 

10  (Muhlfeld  2003,  personal  communication).  In  general,  the  present  distribution  of  Columbia 

1 1  redband  trout  in  Montana  is  characterized  by  widely  disconnected  remnant  populations  of 

12  genetically  pure  stocks  (Muhlfeld  2003  personal  communication).  These  fish  are  largely  restricted 

13  to  some  headwater  areas,  in  large  part  due  to  the  widespread  introduction  of  hatchery  rainbow  trout, 

14  which  has  caused  major  genetic  divergence  among  local  Columbia  redband  trout  populations 

15  (Allendorf  et  al.  1980;  Muhlfeld  2003,  personal  communication). 

16  Genetically  pure  populations  of  Columbia  redband  trout  have  been  identified  in  Callahan  Creek, 

17  Basin  Creek,  the  upper  north  (Brifish  Columbia)  and  east  forks  of  the  Yaak  River,  upper  Big  Cherry 

1 8  Creek,  Granite  Creek,  and  portions  of  the  upper  Fisher  River  including  Wolf,  Pleasant  Valley, 

1 9  Island,  and  Silver  Butte  Creeks  (Allendorf  et  al.  1980;  Huston  1995;  Hensler  2004,  personal 

20  communication).  Populations  of  Columbia  redband  trout  inhabiting  Callahan  Creek  and  the  upper 

21  Yaak  River  drainage  are  isolated  by  barrier  falls  in  each  system.  These  remnant  populadons,  which 

22  are  spatially  fragmented  and  isolated  from  genetic  exchange,  represent  the  most  substantial 

23  remaining  sources  of  native  Columbia  redband  trout  capable  of  re-establishing  their  historical 

24  distribution  in  Montana  downstream  of  Kootenai  Falls.  Extensive  ongoing  genefic  sampling  is 

25  being  conducted,  which  will  aid  in  more  accurately  identifying  the  current  distribudon  of  genedcally 

26  pure  strains  of  Columbia  redband  trout  in  the  Kootenai  River  basin  (Muhlfeld  2003,  personal 

27  communicadon). 

28  The  Kamloops  strain  of  Columbia  redband  trout  is  native  to  Kootenay  Lake  in  Bridsh  Columbia  but 

29  spawn  upstream  in  Kootenai  River  tributaries,  downstream  from  Kootenai  Falls.  The  Kamloops 

30  strain  attains  a  large  body  size  due  to  their  piscivorous  diet  of  kokanee  salmon  (Oncorhynchus 

3 1  nerka)  in  the  lake.  Migratory  fluvial  and/or  adfluvial  components  of  the  population  may  be 

32  undetectable  due  to  hybridized  populadons  inhabidng  the  lower  portions  of  the  Kootenai  River 

33  drainage  (Muhlfeld  2003,  personal  communication). 

34  Habitat  Requirements 

35  Throughout  their  endre  range,  redband  trout  are  found  in  a  wide  variety  of  habitat  conditions  that 

36  are  often  more  extreme  than  condidons  associated  with  other  trout  species  (Lee  et  al.  1997).  In 

37  particular,  some  redband  trout  populations  are  found  in  turbid  and  alkaline  waters  that  range  from 

38  near  freezing  to  over  77°  F  in  the  deserts  along  the  southern  margin  of  the  Columbia  River  basin. 

39  Although  redband  trout  are  adapted  to  a  wider  range  of  environmental  condidons  than  other 

40  salmonids,  some  general  observations  can  be  made.  Redband  trout  typically  migrate  to  spawning 

4 1  areas  in  the  spring,  although  migration  timing  is  affected  by  water  temperature  and  stream  flow. 
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1  After  spawning,  resident  redband  trout  maintain  restricted  home  ranges  until  migrating  to 

2  overwintering  areas  in  the  fall  (Thurow  1990).  Juveniles  of  migratory  forms  typically  move 

3  downstream  to  lakes  or  ri\ers  after  1  to  3  years  in  natal  streams.  As  with  other  salmonid  species, 

4  redband  trout  abundance  has  been  strongly  correlated  with  riparian  cover  components,  including 

5  undercut  banks,  LWD,  and  oxerhanging  vegetation  (Lee  et  al.  1997).  It  is  also  generally  assumed 

6  that  populations  within  streams  and  ri\ers  rely  heavily  on  aquatic  and  terrestrial  invertebrates  as 

7  food  sources  (Lee  et  al.  1997). 

8  In  Basin  and  Callahan  Creeks,  fourth-order  tributaries  of  the  Kootenai  River,  juvenile  and  adult 

9  redband  trout  strongly  preferred  pool  habitat  and  avoided  riffles  (Muhlfeld  et  al.  2001  a).  They 

1 0  typically  selected  microhabitat  with  depths  less  than  or  equal  to  1 .3  feet,  and  low-to-moderate  water 

1  1  velocities  (less  than  or  equal  to  1.6  feet  per  second).  Age-0  (young-of-year)  redband  trout  selected 

12  slower  (less  than  or  equal  to  0.3  feet  per  second)  and  shallower  (less  than  or  equal  to  0.7  foot) 

1 3  habitat  located  along  stream  margins.  Run  habitats  were  also  used  by  juveniles  and  adults,  in 

14  proportion  to  habitat  availability,  but  were  used  more  than  expected  by  age-0  fish.  In  general,  it  was 

1 5  determined  that  low-gradient,  mid-elevation  reaches  with  an  abundance  of  complex  pools  were 

1 6  critical  areas  for  the  production  of  redband  trout  (Muhlfeld  et  al.  200 1  a).  During  the  fall  and  winter, 

1 7  adult  redband  trout  occupied  small  home  ranges  and  utilized  deep  pools  dominated  by  cobble  and 

18  boulder  substrate  andbr  LWD  (Muhlfeld  et  al.  2001b). 

19  Corridor  Needs 

20  Due  to  the  spatially  fi"agmented  current  distribution  of  redband  trout  in  headwater  stream  areas, 

21  removal  of  all  artificial  barriers  might  benefit  redband  trout  populations  by  providing  connection 

22  among  habitats  and  popularions.  However,  redband  trout  are  also  restricted  to  headwater  areas  due 

23  to  the  widespread  introducdon  of  hatchery  rainbow  trout  below  fish  passage  barriers,  which  has 

24  caused  major  genetic  divergence  among  local  redband  trout  populations  (Knudsen  et  al.  2002; 

25  Muhlfeld  2003,  personal  communication).  Therefore,  existing  barriers  should  be  identified  and 

26  monitored  to  determine  the  potential  effects  of  barrier  removal  or  maintenance  of  redband  trout 

27  stocks. 

28  Where  necessary,  new  barriers  may  even  be  warranted  to  minimize  or  prevent  impacts  to  redband 

29  trout  populations  through  competition  and'or  hybridizadon  with  nadve  and  non-nadve  salmonids 

30  (such  as  rainbow  trout,  brook  trout,  and  westslope  cutthroat  trout).  However,  the  effects  of  such 

3 1  actions  on  other  nati\e  fish  species  that  occupy  headwater  habitats  (e.g.  bull  trout  and  westslope 

32  cutthroat  trout)  must  also  be  considered. 

33  Key  Biological  Relationships 

34  In  the  Columbia  Ri\er  basin,  redband  trout  historically  shared  habitats  with  several  potential 

35  predatory  fish  species,  such  as  northern  pikeminnow,  bull  trout,  Chinook  salmon,  and  coastal 

36  rainbow  trout  (including  steelhead).  Hybridization  and  competition  with  other  fish  species, 

37  particularly  introduced  species,  are  biodc  factors  influencing  the  status  of  redband  trout  populations. 

38  In  general,  introduced  fish  species  create  risks  of  genedc  introgression.  comperidon  for  food  and 

39  space,  predadon,  and  increased  exposure  to  disease  (Lee  et  al.  1997). 

40  In  particular,  there  is  concern  that  the  Kootenai  River  basin  redband  trout  population  is  at  risk  of 

41  exdnction.  Widespread  introductions  of  non-nadve  trout,  primarily  coastal  rainbow  trout  and 

42  eastern  brook  trout,  ha\e  lead  to  intensi\e  competition,  species  replacement,  and  hybridizadon  with 
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1  these  non-native  stocks  (Muhlfeld  2003,  personal  communication).  The  introduction  of  non-native 

2  trout  above  geologic  barriers  or  in  adjacent  drainages  poses  a  severe  threat  to  the  genetic  purity  and 

3  population  persistence  of  isolated  populations  of  redband  trout. 

4  Specific  Risk  Factors  to  Columbia  Redband  Trout 

5  The  Kootanai  River  population  of  Columbia  redband  trout  is  the  only  rainbow  trout  native  to 

6  Montana,  and  is  the  farthest  inland  distribution  of  the  sub-species.  As  such,  the  population  is 

7  considered  to  be  at  high  risk  due  to  hybridization  and  competition  with  non-native  species,  habitat 

8  fragmentation,  and  habitat  degradation  (American  Fisheries  Society  [AFS]  2008).  Habitat 

9  fragmentation  and  degradation  problems  are  the  result  of  land  management  factors,  dam  and  water 

1 0  diversion  facilities,  and  floodplain  development.  The  land  management  factors  include  road 

1 1  construction  and  maintenance,  timber  harvest,  and  livestock  grazing. 

12  Forestry  practices  are  of  concern  because  forestry  is  the  dominant  land  use  in  the  basin.  Although 

13  current  forestry  practices  have  improved,  the  risk  is  still  high  because  of  the  existing  road  system, 

14  mixed  land  ownership,  lingering  results  of  past  activities,  and  inconsistent  application  of  BMPs. 

15  The  Kootenai  River  drainage  has  a  history  of  mining,  which  likely  impacted  the  population  and 

16  distribution  of  redband  trout. 

17  4.8.3.2   Special  Status  Species 

18  In  addition  to  the  three  HCP  fish  species  (Columbia  redband,  westslope  cutthroat,  and  bull  trout), 

19  there  are  18  other  special  status  fish  species  known  or  suspected  to  occur  in  the  HCP  project  area 

20  (Table  E4-6  in  Appendix  E).  Of  these  18  species,  1 1  are  listed  as  SOC  by  MFWP,  and  the  other 

21  seven  have  the  potential  of  becoming  SOC.  While  these  species  occur  or  may  occur  in  the  planning 

22  area,  several  have  limited  distributions  and  might  not  occur  within  or  near  HCP  project  area  lands. 

23  These  species  of  concern  are  described  in  the  following  subsections. 

24  Species  of  Concern 

25  Montana  SOC  are  native  animals  breeding  in  the  state  that  are  considered  to  be  "at  risk"  due  to 

26  declining  population  trends,  threats  to  their  habitats,  and/or  restricted  distribution. 

27  Arctic  Grayling 

28  The  fluvial  or  river-dwelling  Arctic  grayling  population  in  the  upper  Big  Hole  River  represents  the 

29  last  remnants  of  this  native  in  the  contiguous  United  States.  This  species  is  found  primarily  in 

30  small,  cold,  clear  lakes  with  tributaries  suitable  for  spawning  that  are  scattered  through  western 

31  Montana  (both  east  and  west  of  the  Continental  Divide). 

32  Decline  of  fluvial  Arcric  grayling  throughout  their  native  range  is  attributed  to  four  factors: 

33  (1 )  habitat  degradation,  (2)  introduction  of  non-native  salmonids,  (3)  climatic  change,  and 

34  (4)  exploitation  by  anglers  (AFS  2008).  The  distribution  of  Arctic  grayling  in  the  Big  Hole  basin 

35  suggests  that  they  are  displaced  by  non-native  brown,  brook,  and  rainbow  trout. 

36  The  lake-dwelling  form  of  grayling,  which  is  typically  stocked,  is  fairly  common  in  30  or  more 

37  lakes  across  the  western  half  of  the  Montana.  These  lake  fish  are  genetically,  but  not  visibly, 

38  different  from  the  native  fluvial  grayling.  Grayling  are  spring  spawners  and  broadcast  their  eggs 
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1  over  a  gra\el  bottom  in  moving  streams.  They  are  generalists,  eating  a  variety  of  aquatic 

2  invertebrates. 

3  Blue  Sucker 

4  The  blue  sucker  was  hsted  by  the  USFWS  as  a  Category  2  species  in  1994,  and  listed  as  an  SOC  by 

5  tlie  State  of  Montana  in  1996.  This  species  may  be  susceptible  to  population  declines  in  Montana 

6  due  to  its  longevity,  relatively  low  recruitment  rate,  migratory  life  history,  and  reliance  on  high 

7  flows  in  tributary  streams  for  spawning.  Blue  suckers  have  been  adversely  affected  by  habitat 

8  changes,  particularly  those  caused  by  large  dams  that  block  passage  to  spawning  grounds,  alter 

9  streamflow,  and  eliminate  peak  flows  that  initiate  spawning  runs.  Dams  also  discharge  cold,  clear 

1 0  water  as  opposed  to  the  warm,  turbid  waters  in  which  these  species  evolved.  Current  monitoring 

1 1  information  indicates  the  populations  are  in  stable  condition. 

1 2  The  only  documented  occurrence  of  blue  sucker  in  the  planning  area  is  downstream  of  Morony 

1 3  Dam  in  the  Missouri  River  and  downstream  of  the  Tiber  Dam  in  the  Marias  River.  These  two  areas 

1 4  consist  of  about  10  miles  of  mainstem  habitat  that  might  support  blue  sucker.  However,  they  are 

1 5  unlikely  to  occur  in  the  HCP  project  area  because  there  are  no  HCP  project  area  lands  in  these 

1 6  general  areas. 

17  Northern  Redbelly  X  Finescale  Dace 

1 8  The  northern  redbelly  X  finescale  dace  hybrid  is  designated  as  a  species  of  special  concern  in 

1 9  Montana,  primarily  due  to  its  limited  distribution.  They  prefer  quiet  water  habitat  in  beaver  ponds, 

20  bogs,  and  clear  streams,  although  finescale  dace  are  also  found  in  larger  lakes  and  reservoirs.  The 

2 1  distribution  is  relatively  unknown  in  the  planning  area,  but  may  occur  along  with  the  small  isolated 

22  populations  of  northern  redbelly  dace. 

23  Paddlefish 

24  The  paddlefish  is  a  long-lived  game  fish  with  low  reproduction  rates,  making  them  susceptible  to 

25  the  effects  of  habitat  loss  and  recreational  harvest.  The  greatest  threat  to  paddlefish  is  loss  of 

26  spawning  habitat.  Habitat  includes  slow  or  quiet  waters  of  large  rivers  or  impoundments.  In 

27  addition,  they  tolerate,  or  perhaps  seek,  turbid  water  (Holton  2003).  They  spawn  on  the  gravel  bars 

28  of  large  rivers  during  spring  high  water.  While  paddlefish  may  occur  in  the  planning  area,  they  are 

29  unlikely  to  occur  in  the  HCP  project  area  because  there  are  no  HCP  project  area  lands  in  proximity 

30  to  where  paddlefish  may  occur. 

31  Pearl  Dace 

32  The  pearl  dace  is  nati\'e  to  eastern  and  northern  drainages  in  Montana.  Typically  found  in  small, 

33  cold-water  tributaries  north  of  the  Missouri  River,  ft-om  Glacier  National  Park  to  the  North  Dakota 

34  border.  Because  there  are  no  HCP  project  area  lands  in  this  area,  pearl  dace  may  occur  in  the 

35  planning  area,  but  not  in  the  HCP  project  area. 

36  Sauger 

37  The  sauger  is  a  native  game  fish  that  might  occur  in  limited  areas  of  the  planning  area,  but  not  in  the 

38  HCP  project  area.  Sauger  inliabit  the  larger  turbid  rivers  and  the  muddy  shallows  of  lakes  and 

39  reser\'oirs,  although  it  is  primarily  a  river  fish.  They  exhibit  particularly  long  migrations  in  the 

40  Yellowstone  and  Missouri  Rivers. 
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1  Spoonhead  Sculpin 

2  The  spoonhead  sculpin  is  a  native  species  found  only  in  the  St.  Mary  and  Waterton  River  drainages 

3  of  Glacier  National  Park.  They  occur  in  the  planning  area,  but  not  within  the  HCP  project  area. 

4  They  inhabit  deep  lakes  as  well  as  streams  and  provide  forage  for  lake  trout,  burbot,  and  other 

5  species. 

6  Torrent  Sculpin 

7  The  torrent  sculpin  is  found  only  in  the  fast  headwater  streams  of  the  Kootenai  River  drainage  of 

8  northwest  Montana.  Torrent  sculpin  might  occur  in  a  small  portion  of  the  HCP  project  area, 

9  although  most  of  Kootenai  River  in  Montana  occurs  within  the  Kootenai  National  Forest.  These 

1 0  fish  are  typically  found  in  the  riffles  of  cold,  clear  streams,  but  are  also  taken  in  lakes. 

1 1  Trout-Perch 

12  Trout-perch  is  a  non-game  fish  species  native  to  the  northern  drainages  in  Montana  and,  because  of 

13  their  limited  distribution,  have  been  designated  a  species  of  special  concern.  It  is  an  important 

1 4  forage  fish  in  some  North  American  lakes  but  of  minor  consequence  in  Montana. 

15  The  entire  known  range  of  trout-perch  in  Montana  is  within  Glacier  National  Park  and  the  Blackfoot 

1 6  Indian  Reservation.  As  such,  they  occur  in  the  planning  area  but  not  in  the  HCP  project  area.  They 

1 7  prefer  shoals  of  lakes  and  deep  pools  in  streams,  over  clean  sand,  gravel,  or  rubble  substrate.  Trout- 

1 8  perch  are  sensitive  to  pollution  and  sedimentation  associated  with  agriculture,  channelization,  and 

19  warm  water  temperatures. 

20  White  Sturgeon 

21  The  Kootenai  River  white  sturgeon  population  was  listed  as  endangered  under  the  ESA  (59  FR 

22  45989,  September  6,  1994),  due  to  a  lack  of  juvenile  recruitment  to  the  population  since  the  mid- 
23  1 960s.  Almost  no  recruitment  occurred  after  Libby  Dam  began  regulating  flows  in  the  Kootenai 

24  River  in  1 972  (USFWS  1 999a). 

25  The  population  is  landlocked  in  Montana  and  lives  in  large  cool  rivers  (Kootenai  River).  Their 

26  range  extends  from  Kootenai  Falls  (Montana),  located  about  50  river  kilometers  (3 1  river  miles) 

27  downstream  of  Libby  Dam,  to  Corra  Linn  Dam  at  the  outlet  fi^om  Kootenay  Lake  (British 

28  Columbia).  Therefore,  white  sturgeon  might  occur  in  a  small  portion  of  the  HCP  project  area, 

29  downstream  of  Kootenai  Falls,  although  most  of  this  area  is  within  the  Kootenai  National  Forest. 

30  A  natural  barrier  at  Bonnington  Falls  downstream  of  Kootenay  Lake  isolates  the  Kootenai  River 

3 1  white  sturgeon  from  other  Columbia  River  populations. 

32  Recovery  of  the  Kootenai  River  white  sturgeon  population  is  contingent  upon  re-establishing 

33  natural  recruitment,  minimizing  additional  loss  of  genetic  variability,  and  successfully  mitigating 

34  biological  and  habitat  alterations  that  continue  to  harm  the  population.  Initial  empirical  white 

35  sturgeon  research  suggested  that  reduced  spring  flows,  unnatural  flow  fluctuations,  and  altered 

36  thermal  regime  caused  by  Libby  Dam  operation  may  have  interrupted  spawning  behavior  and 

37  recruitment.  More  recentiy,  along  with  altered  physical  habitat  conditions,  a  suite  of  post- 
38  fertilization  early  life  mortality  factors  (embryo  suffocation,  predation  on  early  life  stages,  and 

39  resource  limitation)  and  possible  intermittent  female  stock  limitation  have  been  reported  as  possibly 

40  contributing  to  observed  recruitment  failure  for  Kootenai  River  white  sturgeon. 
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1  Yellowstone  Cutthroat  Trout 

2  The  \'ello\\  stone  cutthroat  trout  is  one  of  two  cutthroat  trout  sub-species  in  Montana,  and  as  the 

3  name  implies,  is  native  to  the  Yellowstone  Ri\er  drainage  of  southwest  and  south-central  Montana. 

4  Originally  their  range  was  as  far  downstream  as  the  Tongue  River,  but  today  pure,  un-hybridized 

5  populations  are  limited  to  some  headwater  streams  and  Yellowstone  National  Park.  Yellowstone 

6  cutthroat  trout  are  a  popular  gaine  fish,  and  are  used  extensively  for  mountain  lake  stocking  on  the 

7  east  slope  of  the  Rocky  Mountains  and  in  the  Absaroka-Beartooth  Wilderness.  The  USFWS 

8  published  a  determination  of  "not  warranted"  finding  for  Yellowstone  cutthroat  (71  FR  8818-883 1, 

9  February  21,  2006). 

1 0  The  complex  life  history  behavior  of  many  Yellowstone  cutthroat  trout  populations  (similar  to  bull 

1 1  trout)  requires  movement  among  diverse  habitats,  and  disruptions  in  habitat  quality  or  availability 

1 2  may  reduce  their  diversity  or  lead  to  extinction  of  isolated  populations. 

1 3  The  presence  of  non-native  fish  species  is  considered  the  greatest  threat  to  the  persistence  of 

1 4  Yellowstone  cutthroat  trout,  as  well  as  the  widespread  stocking  of  non-indigenous  populations  of 

1 5  Yellowstone  cutthroat  trout  (AFS  2008).  Other  factors  affecting  Yellowstone  cutthroat  trout  include 

1 6  irrigation,  dam  and  culvert  barriers,  poor  reservoir  habitat,  river  channelization  and  riprap,  grazing, 

1 7  mining,  logging,  and  road  building.  Unfortunately,  most  remaining  populations  in  Montana  are 

1 8  isolated  and  are  at  risk  of  extinction  fi-om  natural  and  human-caused  events  (APS  2008).  The  broad 

1 9  stocking  program  throughout  western  Montana  indicates  that  Yellowstone  cutthroat  trout  likely 

20  occur  within  and  near  HCP  project  area  parcels. 

21  Potential  Species  of  Concern 

22  Potential  SOC  are  species  for  which  current,  often  limited,  informadon  suggests  potential 

23  vulnerability  or  for  which  additional  data  are  needed  before  an  accurate  status  assessment  can  be 

24  made. 

25  Brassy  Minnow 

26  This  native  species  occurs  east  of  the  Continental  Divide,  with  only  spotty  distribution  in  the 

27  planning  area.  However,  there  is  no  indication  that  they  occur  on  or  near  any  HCP  project  area 

28  lands.  The  brassy  minnow  prefers  clear,  slow  streams  but  have  occasionally  been  taken  in  larger 

29  rivers  with  high  turbidities  and  in  lakes.  These  fish  tend  to  be  abundant  in  habitats  with  few 

30  predators,  as  they  seem  to  be  very  vulnerable  to  fish  predation. 

31  Brook  Stickleback 

32  The  brook  stickleback  is  nadve  east  of  the  Continental  Divide  in  northeastern  Montana.  However, 

33  there  are  also  several  isolated  populations  within  the  planning  area,  such  as  Tiber  Reservoir  and 

34  Swan  River.  As  a  result,  it  is  likely  that  they  occur  in  small  portions  of  the  HCP  project  area. 

35  Sticklebacks  live  in  slow  streams  and  lakes  with  submerged  plants,  and  they  are  forage  fish  for  other 

36  predatory  fishes. 

37  Burbot 

38  The  burbot  (ling)  is  native  to  most  of  Canada  and  northern  United  States,  and  it  is  usually  found  in 

39  larger  streams  and  cold,  deep  lakes  and  reservoirs  in  Montana.  Within  the  planning  area,  burbot 
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1  occur  in  the  northwest;  southwest  portions  of  the  state;  and  the  Missouri,  Teton,  and  Marias  Rivers. 

2  As  a  result,  they  are  expected  to  occur  within  or  near  HCP  project  area  parcels. 

3  Northern  Redbelly  Dace 

4  The  northern  redbelly  dace  is  native  to  Montana,  and  found  in  small,  clear,  plains  streams  and 

5  ponds.  The  northern  redbelly  dace  hybridizes  with  its  close  relative,  the  fmescale  dace.  Northern 

6  redbelly  dace  are  found  in  the  lower  Missouri  River  drainage  and  in  a  small  grouping  of  tributaries 

7  in  the  upper  Missouri  River.  As  a  result,  they  may  occur  in  the  planning  area  but  are  unlikely  to 

8  occur  in  the  HCP  project  area. 

9  Plains  Minnow 

10  The  plains  minnow  is  native  to  Montana,  and  appears  to  prefer  large  streams,  with  sand  or  silt 

1 1  substrate,  over  rocky  creeks  and  impoundments.  They  are  found  in  the  same  major  drainages  and 

12  even  at  the  same  sites  as  the  western  silvery  minnow.  While  the  majority  of  the  distribution  occurs 

1 3  in  eastern  Montana,  the  distribution  might  extend  into  the  Teton  River.  Thus,  although  plains 

14  minnow  may  occur  in  the  planning  area,  they  do  not  occur  in  the  HCP  project  area  (i.e.,  no  HCP 

1 5  project  area  lands  occur  in  this  drainage). 

16  Pygmy  Whitefish 

1 7  Pygmy  whitefish  are  native  to  clear,  cold  lakes  of  northwest  Montana,  particularly  around  the 

1 8  Flathead  River  drainage.  Therefore,  pygmy  whitefish  likely  occur  within  or  near  HCP  project  area 

19  parcels.  This  species  is  an  important  forage  fish,  especially  for  lake  and  bull  trout,  and  live  in  the 

20  same  deepwater  habitat  as  lake  whitefish. 

21  Shorthead  Sculpin 

22  Shorthead  sculpin  occupy  cold,  swift  riffle  reaches  of  small  high-elevation  streams,  primarily  in  the 

23  Flathead  River  drainage.  As  a  result,  they  likely  occur  in  only  a  small  portion  of  the  HCP  project 

24  area.  They  spawn  primarily  in  April  by  depositing  their  adhesive  eggs  in  clusters  on  the  undersides 

25  of  rocks.  After  hatching,  the  larvae  become  benthic  dwellers,  feeding  primarily  on  aquatic  insects. 

26  Special  Status  Species  Specific  Risk  Factors 

27  Many  of  the  special  status  fish  species  in  western  Montana  are  subject  to  the  same  factors  that  affect 

28  the  HCP  fish  species.  These  include  changes  in  the  natural  hydrograph  and  water  temperatures 

29  from  dams,  water  diversion  projects,  and  forest  management  practices.  Increased  siltation  and 

30  decreased  water  quality  occur  from  land  use  practices,  particularly  range,  mining,  forest,  and 

3 1  transportation  management  activities.  Habitat  fragmentation  from  natural  and  man-made  passage 

32  barriers  and  changes  in  in-stream  habitat  from  channel  and  streambank  modifications 

33  (channelization,  riparian  vegetation  removal,  and  riprap  stabilization),  as  well  as  overharvest  from 

34  legal  and  illegal  fishing,  and  the  introduction  of  non-native  fish  species  also  contribute  to  the 

35  biological  integrity  of  these  sensitive  fish  species  populations. 

36  4.8.3.3      Other  Fish  Species 

37  Fish  species  are  often  generally  characterized  as  cold-,  cool-,  or  warm-water  species  based  on  their 

38  overall  habitat  requirements.  Using  such  general  classifications  provides  a  mechanism  for  assessing 

39  the  potential  effects  of  the  proposed  HCP  on  fish  and  aquatic  habitat  without  needing  to  address  a 
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1  large  number  of  individual  species.  For  assessing  the  potential  effects  of  the  HCP,  the  overall  fish 

2  communities  are  grouped  as  either  cold-water  or  warm-water  species,  with  cool-water  fish  included 

3  under  the  warm-water  classification.  As  such,  the  cold-water  species  generally  require  similar 

4  habitat  conditions  as  the  HCP  fish  species,  and  they  are  most  predominant  in  western  Montana.  In 

5  contrast,  the  warm-water  species  tend  to  occur  in  a  broader  range  of  habitats,  and  they  also  tend  to 

6  occur  east  of  the  Continental  Divide. 

7  Cold-water  Fish  Species 

8  Salmonids  (salmon,  trout,  chars,  whitefishes,  and  graylings)  fi-equently  serve  as  indicator  species  for 

9  cold-water  habitat  quality,  due  to  their  sensitivity  to  environmental  conditions,  diverse  life  stage 

1 0  habitat  requirements,  position  as  top  aquatic  predators,  and  high  value  to  the  public.  They  require 

1 1  cold,  clean  water  with  high  levels  of  dissolved  oxygen  for  survival  and  growth,  and  clean,  stable, 

12  and  permeable  gravel  substrate  for  spawning  and  egg  incubation.  Their  persistence  depends  on 

1 3  properly  ftinctioning  ecosystem  components  (biological,  chemical,  and  physical),  and  healthy 

14  populations  are  ft^equently  associated  with  properly  functioning  cold-water  ecosystems  (i.e.,  having 

1 5  high  native  fish  and  invertebrate  diversity).  Therefore,  the  presence  of  native  species  indicates  high 

1 6  ecological  integrity  within  a  system.  Because  the  HCP  fish  species  are  cold-water  species,  the 

1 7  discussions  related  to  the  HCP  fish  species  would  generally  apply  to  the  other  species  in  this 

1 8  category. 

1 9  The  dominant  cold-water  fish  species  in  the  state  are  rainbow,  brown,  and  brook  trout,  although 

20  none  of  these  are  native  to  the  state.  Their  dominance  is  due  in  large  part  to  being  more  tolerant  to 

2 1  habitat  conditions  and  to  their  ability  to  hybridize  with,  or  out-compete,  some  of  the  native  species. 

22  The  relatively  small  populations  of  the  HCP  fish  species  place  them  at  particular  risk  from  these 

23  factors. 

24  Human  activities  frequently  modify  natural  watershed  processes  (i.e.,  hydrologic,  sediment, 

25  thermal,  and  nutrient  regimes),  which  can  degrade  salmonid  habitat  quantity,  quality,  and 

26  connectivity  over  time.  Some  of  the  major  human  activities  that  modify  watersheds  and  degrade 

27  habitat  include  roads,  timber  harvest,  mining,  and  livestock  grazing.  These  acrivities  are  discussed 

28  in  detail  above,  in  Section  4.8.3.1  (HCP  Fish  Species). 

29  Warm-water  Fish  Species 

30  For  this  BIS,  warm-water  and  cool-water  fish  species  have  been  combined  to  represent  the  group 

3 1  species  that  are  not  generally  confined  to  the  cold-water  habitats  occupied  by  trout.  While  many  of 

32  these  species  are  solely  or  primarily  located  in  eastern  Montana,  several  exhibit  relatively  large 

33  distributions  across  the  state.  Other  statewide  assessments  have  used  largemouth  bass  and  goldeye 

34  to  represent  warm-water  fishes  (DNRC  1996,  2004c).  The  distribution  of  goldeye  is  limited  to 

35  locations  east  of  the  Continental  Divide,  and  primarily  to  large  mainstem  rivers.  They  tolerate  and 

36  seem  to  prefer  turbid  habitat  and  tend  to  avoid  cold-water  habitat.  Largemouth  bass  exhibit  a  wider 

37  distribution  than  goldeye,  primarily  because  they  occur  in  many  lakes  throughout  the  state.  Thus, 

38  goldeye  and  largemouth  bass  represent  warm- water  species  that  occur  in  rivers  and  lakes. 

39  While  warm-water  species  can  also  be  affected  by  the  same  land  use  factors  that  affect  the  cold- 

40  water  species,  they  typically  tolerate  a  wider  range  of  habitat  conditions,  particularly  with  regard  to 

4 1  temperature  and  turbidity. 
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1  4.8.4  Environmental  Consequences 

2  The  potential  effects  on  fish  and  other  aquatic  resources  in  the  planning  and  HCP  project  areas  are 

3  reflected  in  the  potential  changes  in  aquatic  habitat  conditions  due  to  the  forest  management 

4  activities.  The  emphasis  for  assessing  the  environmental  consequences  of  the  four  EIS  altematives 

5  is  through  the  quantitative  and  qualitative  changes  in  key  aquatic  habitat  parameters  as  they  relate  to 

6  supporting  the  HCP  fish  species  and  other  aquatic  species.  The  altematives  analysis  focuses  on 

7  habitat  parameters  because  these  parameters  are  often  directly  affected  by  land  management 

8  activities,  and  they  can  typically  be  measured  and  monitored  more  effectively  than  biological 

9  parameters  (e.g.,  fish  population  size).  While  there  are  few  instances  where  a  land  management 

1 0  activity  could  cause  a  direct  or  measurable  effect  on  an  individual  or  population  of  fish,  such  effects 

1 1  are  more  likely  to  occur  to  habitat  parameters. 

1 2  In  addition  to  the  Hmited  ability  to  effectively  measure  or  monitor  general  biological  parameters, 

1 3  there  is  often  a  limited  basis  for  accurately  assessing  habitat  parameters  for  individual  fish  species. 

14  This  is  particularly  true  for  the  three  HCP  fish  species,  which  all  have  similar  habitat  requirements. 

15  In  addition,  the  effects  on  habitat  of  the  different  altematives  will  vary  depending  on  existing  site- 

1 6  specific  conditions.  For  example,  an  area  with  marginally  acceptable  water  temperature  conditions 

1 7  for  supporting  the  HCP  fish  species,  due  to  previous  land  management  activities,  is  likely  to  be 

1 8  affected  to  a  greater  extent  by  additional  temperature  impacts  than  an  area  with  an  undisturbed 

1 9  water  temperature  regime. 

20  While  the  alternative  comparisons  are  restricted  primarily  to  the  potential  effects  on  aquatic  habitat 

21  parameters,  the  link  to  the  different  species  can  be  made  by  quantifying  the  location  or  extent  of  the 

22  effects  of  an  altemative.  For  example,  upgrading  a  culvert  identified  as  a  fish  passage  barrier  would 

23  enhance  conditions  for  all  the  fish  species  occurring  in  the  drainage  that  would  benefit  fi^om 

24  improved  passage  conditions.  However,  if  only  one  of  the  HCP  fish  species  occurs  in  that  particular 

25  drainage  there  would  be  no  benefit  to  the  other  two  species.  The  potential  benefit  would  also  vary 

26  by  how  much  available  habitat  is  provided  by  upgrading  the  culvert.  Therefore,  it  is  impractical  to 

27  compare  the  altematives  based  on  the  potential  effects  to  the  individual  species,  or  changes  in 

28  species  population  levels,  hi  this  case,  the  altemative  analysis  focuses  on  the  rate  of  problem 

29  culvert  upgrades  and  the  mechanism  for  selecting  particular  culverts  for  upgrading,  as  a  way  to 

30  differentiate  the  altematives  without  attempting  to  assign  a  quantifiable  benefit. 

3 1  The  four  primary  habitat  components  examined  in  this  analysis  are  sediment  delivery,  stream 

32  temperature,  in-stream  habitat  complexity,  and  connectivity  among  sub-populations  offish  species. 

33  Additional  habitat  components  considered  include  stream  channel  stability,  form,  and  fiinction  and 

34  microclimate.  The  potential  additive  effects  of  these  components  on  aquatic  habitat  and  fish 

35  resources  are  examined  in  Chapter  5  (Cumulative  Effects). 

36  Another  advantage  of  using  habitat  components  as  the  basic  unit  for  altemative  comparison  is  that 

37  these  components  represent  meaningful  ecological  endpoints  with  known  relationships  to  the  fish 

38  species  they  support.  For  example,  the  evaluation  of  a  DNRC  activity,  such  as  grazing  management 

39  practices,  will  involve  an  evaluation  of  the  potential  alteration  or  loss  of  riparian  vegetation, 

40  physical  damage  to  stream  banks,  maintenance  of  channel  stability,  and  channel  morphological 

41  characteristics.  These  factors  affect  both  the  quality  and  the  quantity  of  available  fish  habitat, 

42  including  water  temperature,  substrate  characteristics,  pool-riffle  ratios,  and  water  depth. 
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1  4.8.4.1  Alternative  Analysis  Approach 

2  The  comparison  of  alternatives  relies  on  modeling  evaluations  or  qualitative  assessments 

3  (depending  on  whether  quantitative  data  are  available  or  measurable)  to  identify  the  most  likely 

4  direct  and  indirect  effects  of  forest  management  activities  on  individual  aquatic  habitat  factors. 

5  These  discussions  focus  on  the  likely  differences  between  the  effects  of  existing  forest  management 

6  protocols  stipulated  by  existing  laws  and  regulations  (no-action  alternative),  and  the  three  different 

7  action  alternatives.  To  minimize  redundancy  and  improve  comparative  discussions  between  the 

8  four  alternatives,  we  analyzed  the  alternatives  by  habitat  factor. 

9  The  assessment  of  the  riparian  habitat  component  compares  the  potential  effects  of  the  different 

1 0  DNRC  riparian  timber  harvest  strategies  on  in-stream  habitat  conditions,  relative  to  the  needs  offish 

1 1  species.  The  assessment  is  designed  to  determine  if  important  riparian  fiinctions  are  maintained  at 

12  levels  necessary  to  provide  suitable  habitat  for  the  conservation  of  the  HCP  fish  species.  The 

13  evaluations  are  based  on  scientific  research  on  riparian  buffer  widths  required  to  maintain  adequate 

14  levels  of  buffer  function,  including  LWD  recruitment  potential,  retaining  adequate  levels  of  shade, 

1 5  and  maintaining  streambank  stability  necessary  to  provide  habitat  suitable  for  supporting  fish. 

1 6  The  riparian  harvest  activities  conducted  under  the  four  alternatives  are  expected  to  variably  affect 

1 7  riparian  funcfions  relative  to  temperature;  sedimentadon;  habitat  capacity;  and  channel  form, 

1 8  function,  and  stability.  Riparian  forest  modeling  was  used  to  compare  LWD  recruitment  and 

1 9  shading  by  alternative  among  a  representative  set  of  riparian  stand  types  within  the  HCP  project 

20  area. 

21  WTiile  sediment  filtration  is  also  an  important  riparian  function,  a  detailed  discussion  of  this  subject 

22  is  included  under  the  sediment  habitat  component,  for  which  the  primary  basis  for  alternative 

23  comparison  was  an  assessment  of  road-generated  sediment  production  and  delivery,  particularly 

24  relative  to  roads  adjacent  to  streams  that  support,  or  potentially  support,  fish. 

25  To  assess  the  fish  connectivity  habitat  component,  the  alternatives  were  compared  as  to  the  number 

26  of  potential  fish  barriers  that  prevent  or  impede  fish  migradon  upstream  or  downstream  of  road- 

27  stream  crossings.  This  comparison  involves  extrapolating  exisdng  fish  passage  structure  inventory 

28  data  through  time  for  each  alternative  and  comparing  the  relative  rate  offish  passage  improvement 

29  projects  between  alternatives.  In  addition,  differences  in  fish  passage  designs  between  the 

30  altemadves  were  evaluated. 

3 1  The  CWE  assessment  compares  the  ability  of  the  various  alternatives  to  minimize  or  eliminate  the 

32  collective  aquatic  impacts  that  specifically  affect  watershed-level  resource  features,  including  water 

33  yield,  flow  regimes,  channel  stability,  and  in-stream  and  upland  sedimentation  due  to  surface 

34  erosion  and  mass  wasting.  However,  CWE  result  from  the  collective  influence  of  muldple 

35  independent  management  variables  within  a  watershed,  thereby  making  it  extremely  difficult  to 

36  independently  differentiate  and  measure  individually.  However,  the  evaluation  of  the  overall  effects 

37  of  the  other  habitat  components  discussed  above  is  expected  to  provide  an  indication  of  the 

38  cumuladve  effects  of  the  different  alternatives.  The  implementation  of  management  and 

39  conservation  actions  relative  to  these  various  habitat  components  is  also  expected  to  have  a 

40  compounding  influence  on  the  habitat  associated  with  fish.  For  example,  improving  in-stream 

41  habitat  conditions,  along  with  improvements  in  the  connectivity  to  that  habitat,  is  expected  to  have 
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1  an  additive  effect  on  fish  species,  which  might  not  be  entirely  accounted  for  under  the  analysis  for 

2  any  one  habitat  component. 

3  For  some  alternatives,  the  rate  or  scale  of  impro\'ement  in  specific  habitat  components  would  be 

4  enhanced  by  the  use  of  adequate  effecti\eness  monitoring  procedures,  which  would  address  both  the 

5  implementation  process  and  the  effecti\eness  of  individual  habitat  management  strategies. 

6  Monitoring  results  would  provide  DNRC  with  the  information  required  to  effectively  improve  the 

7  implementation  process  in  the  future,  resulting  in  greater  cumulative  gains  in  habitat  quality. 

8  4.8.4.2      Direct  and  Indirect  Effects 

9  The  direct  and  indirect  effects  of  the  alternatives  are  assessed  relative  to  existing  and  projected 

10  fiiture  aquatic  habitat  conditions  (equivalent  to  the  habitat  conditions  under  Alternative  1).  As 

1 1  indicated  above,  using  habitat  components  to  differentiate  the  altemati^•es  is  more  practical  and 

12  often  more  accurate  than  assessing  biological  parameters.  There  is  ample  scientific  literature 

1 3  relating  land-management-  and  timber-harxest-related  activities  to  direct  and  indirect  effects  on  the 

14  key  individual  components  of  aquatic  habitat.  There  is  also  much  literature  that  relates  changes  in 

15  habitat  to  direct  effects  on  fish  species.  On  the  other  hand,  detailed  informafion  of  the  site-specific 

16  distribution  and  precise  life  history  requirements  of  individual  fish  species,  populations,  and 

1 7  sub-populations  within  the  project  area  is  generally  partially  or  completely  lacking.  Therefore,  the 

1 8  habitat  component  approach  is  used  to  analyze  effects  on  fish  species,  and  to  compare  the  effects 

19  between  the  \arious  alternatives.  In  addition,  the  integral  components  of  the  proposed  HCP  aquatic 

20  conservation  strategies  consist  of  biological  goals,  conservation  strategies,  and  specific  conservation 

21  commitments.  The  proposed  HCP  conservation  strategies  were  specifically  developed  to  avoid, 

22  minimize,  or  mitigate  potential  impacts  to  the  three  HCP  fish  species  as  a  result  of  forest 

23  management  acdvities  in  the  project  area,  and  provide  a  comparative  benchmark  to  assess 

24  differences  between  alternatives. 

25  For  all  of  the  alternatives,  DNRC  will  continue  to  collaborate  with  resource  agencies  and  other 

26  stakeholders  through  participation  in  conservation  agreements  to  conserve  and  protect  the  HCP  fish 

27  species.  These  agreements  include  the  Westslope  Cutthroat  Trout  Consen-ation  Ag}-eement  and 

28  Memorandum  of  Understanding  and  Restoration  Plan  for  Bull  Trout  in  the  Clark  Fork  River  Basin 

29  and  Kootenai  River  Basin,  Montana. 

30  Sediment  Production  and  Delivery  to  Streams 

3 1  Forest  management  activities  can  increase  the  amount  and  rate  of  surface  erosion  and  landslides  by 

32  disturbing  soils  and  vegetation,  reducing  the  interception  and  infiltrafion  of  precipitation,  and 

33  increasing  surface  runoff  into  streams  (Swanson  et  al.  1987).  Landslides  are  a  minor  source  of 

34  sediment  deliver}'  within  the  HCP  project  area,  while  the  two  primary'  acrivities  affecting  sediment 

35  delivery'  within  the  HCP  project  area  are  roads  and  timber  harvest  (see  Secfion  4.5. 1 ,  Geolog}'  and 

36  Soils  -  Affected  Environment).  Increased  sediment  yield  from  these  forest  management  activifies 

37  can  increase  sediment  delivery  to  downgradient  streams,  lakes,  and  wetlands  where  it  can  negatively 

38  affect  aquatic  resources  (Bisson  et  al.  1987).  Forest  practices  can  also  affect  streambank  erosion  by 

39  increasing  surface  water  runoff  rates  and  reducing  the  riparian  vegetation  densit}',  which  provides 

40  stabilizing  effects  on  the  stream  banks. 
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1  Although  a  number  of  forest  management  activities  can  affect  sediment  delivery  to  streams,  the 

2  primar\'  mechanisms  are  associated  with  forest  roads.  This  includes  surface  water  runoff  directly 

3  into  streams  at  road  crossings  and  indirectly  through  roadside  ditches  or  downgradient  transport,  as 

4  well  as  increased  erosion  at  road  crossings  associated  with  culverts  (particularly  from  culvert 

5  failures  or  culvert  installations  or  replacements).  The  other  sediment  delivery  routes  (i.e.,  timber 

6  harvest  in  riparian  zones)  are  generally  minimized  through  the  implementation  of  SMZ  regulations, 

7  which  restrict  activities  in  proximity  to  streams,  thereby  allowing  natural  filtration  to  minimize 

8  sediment  delixery  to  the  streams.  Because  of  the  substantial  potential  for  sediment  delivery 

9  associated  with  forest  roads,  this  was  the  primary  focus  of  the  modeling  effort  to  differentiate  the 

1 0  alternatives. 

1 1  Increased  sediment  loading  to  streams  can  result  in  the  degradation  of  salmonid  spawning  and  early 

1 2  rearing  habitat  (Bjomn  et  al.  1 977;  Cederholm  et  al.  1981;  Plum  Creek  2000),  due  to  the 

13  accumulation  of  fine  sediments.  Increased  sediment  loading  can  also  lead  to  increased  turbidity, 

14  which  can  reduce  the  o\'erall  rearing  habitat  quality  for  juvenile  salmonids  and  other  native  fishes. 

15  Road  Surface  Sediment  Production 

1 6  The  construction,  use,  and  maintenance  of  forest  roads  are  identified  as  primary  sources  of  sediment 

1 7  delixery  to  streams  and  watersheds  (Plum  Creek  1999).  Increased  sediment  delivery  can  directly 

1 8  and  indirectly  affect  the  HCP  fish  species,  and  other  aquatic  species  sensitive  to  the  effects  of 

1 9  sediment  loading.  For  example,  many  fish  species,  including  the  HCP  aquatic  species,  are 

20  particularly  dependent  on  gravel  spawning  habitat  with  a  low  incidence  of  fine-grained  material. 

2 1  Fine-grained  sediments  tend  to  fill  interstitial  spaces  in  the  substrate  and  interfere  with  the  flow  of 

22  water  and  oxygen  through  the  gravel,  and  thereby  reduce  the  survival  rates  of  eggs.  As  a  result,  this 

23  is  a  primary  issue  for  roadways  built  close  to  surface  waters  (within  300  feet),  and  particularly  those 

24  that  support  sensitive  fish  species.  The  proximity  of  a  road  and  stream  limits  the  intervening 

25  distance  to  effectively  infiltrate  the  runoff  and  deposit  transported  sediment. 

26  Existing  roads  are  a  major  source  of  sediment  within  the  planning  area.  There  are  approximately 

27  4,570  miles  of  existing  road  located  on  trust  lands  within  the  planning  area,  with  approximately 

28  2.646  miles  of  road  in  watersheds  supporting  HCP  fish  species  in  the  HCP  project  area  (see 

29  Table  4.8-7).  However,  only  a  limited  number  of  these  roads  have  been  inventoried  for  sediment 

30  delivery  potenfial  or  drainage  problems  (DNRC  2006d).  GIS  analysis  indicates  that  about 

3 1  700  miles  (27  percent)  of  the  existing  roads  on  HCP  project  area  lands  are  located  within  300  feet  of 

32  a  stream,  although  only  about  9  percent  of  these  road  miles  are  within  300  feet  of  known  HCP  fish 

33  species  streams.  Road  densities  also  vary  by  aquatic  analysis  unit,  ranging  from  1.7  to  5.5  mi/mi", 

34  with  an  overall  average  of  3.1  mi/mi".  However,  the  average  road  density  within  300  feet  of  a 

35  stream  is  about  0.8  mi/mi",  and  road  density  within  300  feet  of  a  HCP  fish  species  stream  is  only 

36  about  0.3  mi/mi". 

37  DNRC  has  inventoried  approximately  430  miles  of  roads  to  identify  major  and  minor  road  problems 

38  and  general  maintenance  needs.  This  represents  about  16  percent  of  the  roads  within  the  HCP 

39  project  area  and  provides  a  statistically  significant  sample  of  road  problems  that  commonly  occur  on 

40  trust  lands  (DNRC  2008h).  Although  a  total  of  12.5  miles  of  road  (3  percent  of  all  inventoried 

41  roads)  were  identified  as  problem  segments  (segments  with  a  moderate  or  high  risk  of  increased 

42  sediment  delivery),  the  sediment  modeling  for  this  assessment  assumed  a  more  conservadve 

43  estimate  (6  percent),  to  compensate  for  the  relatively  small  proportion  of  roads  inventoried. 
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1  Because  the  DNRC  road  inventory  focused  specifically  on  potential  problem  areas,  the  proportion 

2  of  inventoried  roads  within  300  feet  of  streams  was  substantially  greater  than  the  estimate  for  the 

3  entire  HCP  project  area  (27  percent).  In  particular,  46  percent  of  the  inventoried  problems  were 

4  related  to  culvert  crossings,  of  which  the  primary  problems  included  alignment/grade  (24  percent), 

5  capacity/plugged  (28  percent),  and  energy  control/armoring  (20  percent).  About  another  46  percent 

6  of  all  inventoried  problems  were  associated  with  inadequate  road  surface  drainage,  including  drain 

7  dips  (14.6  percent)  and  relief  CMPs  (19.5  percent).  Within  these  two  categories,  the  most  common 

8  problems  were  inadequate  capacity  for  relief  CMPs,  due  to  plugged  inlets  or  improper  sizing,  and 

9  ineffective  drain  dips  (DNRC  2006d). 

1 0  Based  on  the  distribution  of  the  inventoried  road  problems,  the  comparison  of  alternatives  on 

1 1  sediment  production  focused  on  surface  runoff  and  road-stream  crossings.  The  Water  Erosion 

12  Prediction  Project  (WEPP)  model  was  determined  to  be  the  best  tool  to  quantitatively  evaluate 

13  surface  runoff  and  BMP  applications,  which  vary  by  alternative,  and  the  effect  on  sediment  delivery 

14  for  these  identified  problems.  The  WEPP  model  estimated  sediment  production  and  delivery  irom 

1 5  commonly  observed  problem  road  segments  (see  DNRC  2008a  for  details  on  the  modeling).  The 

16  modeling  was  applied  to  the  specific  conditions  within  the  road  network  on  trust  lands,  allowing  a 

17  comparison  of  the  relative  rates  of  sediment  production  in  each  EIS  aquatic  analysis  unit  in  the  HCP 

1 8  project  area,  by  alternative. 

19  Common  road  parameters  of  grade,  road  width,  and  road  segment  length  were  calculated  fi^om 

20  available  data  and  used  as  standard  road  geometries  in  all  scenarios.  Understanding  that  steeper 

2 1  road  segments  typically  generate  more  sediment  than  moderate-  or  low-grade  roads  and  that  a  wide 

22  range  of  road  grades  exist  on  HCP  project  area  lands,  three  road  grades  (5  percent,  10  percent,  and 

23  1 5  percent)  were  used  in  the  modeling,  each  representing  distinct  road  grade  ranges  (0  to 

24  7.5  percent,  7.6  to  12.5  percent,  and  12.6  to  17.5  percent).  These  three  ranges  account  for  about 

25  89  percent  of  all  road  segments  within  the  HCP  project  area  (DNRC  2008h). 

26  The  modeling  used  two  soil  types  based  on  predominant  classifications  identified  through  road 

27  inventories,  which  indicate  about  65  percent  coarse  material  (gravelly  loam  to  very  gravelly  silt- 

28  loam),  and  22  percent  fine  material  (silt  loam)  (NSSC  1995).  The  standard  modeled  road  segment 

29  had  a  flat  cross  section  without  any  inboard  ditch  or  drainage  features.  These  model  runs  establish 

30  background  conditions  that  other  BMP  application  scenarios  could  be  compared  against.  The 

3 1  results  of  the  model  were  weighted,  based  on  the  site-specific  conditions  (road  grade,  soil  types, 

32  etc.)  within  each  of  the  individual  EIS  aquatic  analysis  units  within  the  planning  area.  The 

33  weighting  was  assigned  based  on  a  combinadon  of  road  inventory  data  and  local  knowledge  and/or 

34  best  professional  judgment  of  the  road  conditions  on  trust  lands. 

35  The  differences  between  the  alternatives  are  primarily  related  to  implementafion  schedules  of  BMPs 

36  to  correct  existing  problem  road  segments.  Therefore,  the  analysis  modeled  various  BMP 

37  apphcarion  scenarios  to  represent  existing  and  future  road  conditions  under  each  alternative.  To 

38  achieve  this  comparison,  the  model  decreased  the  linear  extent  of  contributing  road  surface  area  by 

39  incorporating  road  surface  drainage  features  such  as  cross  drains  or  drive-through  drain  dips.  The 

40  model  scenarios  provide  a  solid  base  to  qualitatively  describe  DNRC's  sediment  reduction  plans 

41  over  the  time  scale  of  HCP  implementation.  The  modeling  also  evaluated  various  sediment  buffer 

42  widths  (5  to  300  feet)  to  evaluate  sediment  filtration  effectiveness,  the  influence  of  road  relocations, 

43  and  the  effectiveness  of  constructed  buffers  such  as  slash  filter  windrows. 
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Because  the  existing  inventory  data  are  expected  to  represent  the  overall  condition  of  all  roads  in  the 
HCP  project  area,  this  will  pro\ide  the  basis  for  identifying  the  distribution  and  frequency  of  the 
various  road  problems  on  trust  lands.  WTiile  all  of  the  altematixes  would  address  these  road 
problems  to  effectively  reduce  sediment  delivery  to  area  streams,  the  problems  would  be  corrected 
at  various  rates  and  priorities,  depending  on  the  alternative. 


6  Overall,  the  upgrades  and  BMP  applications  on  existing  problem  road  segments  were  estimated  to 

7  have  a  large  effect  on  reducing  sediment  production  from  road  surfaces  by  an  average  of  about 

8  90  percent,  if  all  problem  road  segments  were  upgraded,  for  each  of  the  alternatives  (Table  4.8-19). 

9  This  value  is  consistent  with  field  experiments  and  other  published  values  in  the  literature 

1 0  (USFHA  1 979;  Burroughs  and  King  1 989;  Rashin  et  al.  2006;  Sugden  2007).  Particulariy 

1 1  important  considerations  for  sediment  reduction  are  the  buffer  size  between  roads  and  streams 

1 2  and  road  gradient. 
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TABLE  4.8-1 9. 


COMPARISON  OF  THE  ESTIMATED  SEDIMENT  PRODUCTION  (WITH 
AND  WITHOUT  APPROPRIATE  BMPS)  BASED  ON  EXPECTED 
ROAD  MILES  AT  THE  END  OF  THE  50-YEAR  PERMIT  TERM,  BY 
ALTERNATIVE  AND  EIS  AQUATIC  ANALYSIS  UNIT 
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Note:   Estimates  are  summarized  for  each 

aquatic  analysis  unit, 

as  well  as  the  percent  reductions  resulting 

from  BMP 
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implementation  (DNRC  2008h). 
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1  with  an  average  of  1 37  tons  per  year  over  all  aquatic  analysis  units  (Table  4.8- 1 9).  While  the  total 

2  sediment  produced  and  the  percent  reduction  rates  are  similar  for  all  four  alternatives  at  the  end  of 

3  the  50-year  Permit  term,  the  alternatives  differ  by  the  rate  that  the  roads  are  inventoried,  prioritized, 

4  and  upgraded.  As  a  result,  alternatives  that  upgrade  problem  roads  faster  would  have  a  greater 

5  cumulative  sediment  reduction  effect  over  50  years,  despite  similar  total  upgraded  road  miles  at  the 

6  end  of  the  Permit  term. 

7  Because  the  number  of  road  miles  that  underwent  upgrades  and  BMP  improvements  by  the  end  of 

8  the  Permit  term  would  be  similar  under  all  alternatives,  the  primary  difference  regarding  road 

9  surface  sediment  production  between  alternatives  involves  the  amount  of  new  road  construction  and 

10  the  rate  of  BMP  improvement.  The  amount  of  new  road  constructed  in  each  aquatic  analysis  unit 

1 1  over  the  50-year  Permit  term  was  estimated  using  the  proportion  of  HCP  project  area  lying  within 

12  each  aquatic  analysis  unit.  In  addition  to  the  new  roads,  other  existing  roads  would  be  reclaimed 

13  during  the  50-year  period.  Thus,  the  actual  or  net  increase  in  roads  for  each  aquatic  analysis  unit 

14  was  estimated  by  subtracting  the  amount  of  reclaimed  road  from  the  amount  of  new  road 

15  construction,  and  adding  this  to  the  existing  roads  to  estimate  the  total  roads  (Table  4.8-20). 

16  The  alternatives  all  have  generally  similar  increases  in  road  miles  over  the  Permit  term,  ranging 

17  from  a  low  of  747  miles  (Alternative  3)  to  a  high  of  834  miles  (Alternative  1).  Similar 

18  extrapolations  estimated  the  amount  of  total  roads  within  300  feet  of  streams,  most  of  which  are  also 

19  associated  with  stream  crossings.  The  total  number  of  stream  crossing  at  50  years,  was  estimated 

20  using  the  total  projected  roads  and  the  existing  proportion  of  stream  crossings  to  road  miles. 

21  Road  Surface  Sediment  Production  at  Road-Stream  Crossings 

22  In  addition  to  the  long-term  delivery  of  sediment  to  planning  area  streams  from  road  runoff,  the 

23  DNRC  road  inventory  indicates  there  is  also  a  substantial  potential  for  direct  sediment  delivery  at 

24  stream  crossings,  particularly  due  to  culvert  failures.  Culverts  fail  primarily  due  to  rainfall  events 

25  that  produce  stream  flows  exceeding  the  hydraulic  capacity  of  the  culvert.  This  leads  to 

26  circumstances  where  the  integrity  of  the  road  prism  is  jeopardized  by  excessive  erosional  forces.  A 

27  culvert  failure  would  result  in  substantial  erosion  effects  on  the  road  prism  and  the  immediate 

28  surrounding  area.  The  probability  of  such  failures  is  greater  for  problem  stream  crossings  as 

29  compared  to  appropriately  constructed  crossings. 

30  Of  the  2,258  estimated  stream  crossings  in  the  HCP  project  area,  about  24  percent  (550)  occur  on 

31  perennial  streams,  and  20  percent  (458)  occur  on  streams  that  support  at  least  one  HCP  fish  species 

32  (see  Table  4.8-8).  DNRC  inventoried  384  road  crossings  and  identified  38  percent  (132)  problem 

33  sites.  Site-specific  data  from  the  problem  sites  were  then  used  to  calculate  the  probability  of  culvert 

34  failures  in  these  locations  over  the  50-year  Permit  term  (DNRC  2007e).  The  large  sample  size  and 

35  wide  spatial  distribution  of  the  problem  sites  allows  application  of  the  results  across  DNRC 

36  ownership.  This  evaluarion  also  estimated  the  volume  of  sediments  that  would  be  delivered  to  the 

37  streams  at  each  crossing  should  a  catastrophic  failure  occur.  The  analysis  used  a  simple  runoff 

38  model  to  estimate  the  probability  and  recurrence  interval  of  storm  events  large  enough  to  exceed  the 

39  hydrologic  capacity  of  the  existing  cuh'ert  at  each  site.  Analysis  of  the  results  indicate  an  average 

40  failure  probability  (over  the  Permit  term)  of  45  percent  for  high-risk  stream  crossings,  with  an 

41  average  at-risk  sediment  volume  of  about  70  cubic  yards  (DNRC  2007e).  However,  these  estimates 

42  are  considered  conservative  because  they  are  based  on  the  probability  of  exceeding  the  carrying 
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1  capacit\-  of  the  culvert  under  recurrent  storm  events,  which  does  not  necessarily  correlate  to 

2  catastrophic  failure. 


3 
4 
5 
6 

7 


TABLE  4.8-20. 
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IN  THE  HCP  PROJECT  AREA,  COMPARED  TO  THE  ESTIMATED 
INCREASES  IN  THESE  PARAMETERS  AT  THE  END  OF  THE  50-YEAR 
PERMIT  TERM,  BY  ALTERNATIVE  AND  AQUATIC  ANALYSIS  UNIT 
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1  Road  Surface  Sediment  Delivery 

2  Sediment  delivery  from  roads  adjacent  to  streams  is  reduced  through  the  physical  structure  provided 

3  by  riparian  vegetation,  which  slows  water  and  mechanically  filters  and  stores  fine  sediment 

4  (Beschta  1989;  Bilby  1984;  Sullivan  et  al.  1987;  Everett  et  al.  1994).  Riparian  forests  can  filter  up 

5  to  90  percent  of  the  sediment  from  the  uplands,  and  there  is  a  demonstrated  direct  relationship 

6  between  buffer  width  and  buffer  effectiveness  (FEMAT  1993).  Buffer  widths  tend  to  be 

7  problematic  for  legacy  roads,  which  were  typically  constructed  adjacent  to  streams  with  numerous 

8  stream  crossings.  Current  road  construction  practices  regulate  road  location  and  design  to  minimize 

9  such  impacts  to  streams  and  this  practice  would  continue  under  any  of  the  altematives.  For  roads 

10  with  inadequate  available  buffer  area,  DNRC  can  typically  mitigate  effects  through  road  relocation 

1 1  or  simulating  buffers  by  constructing  slash  filter  windrows.  This  practice  is  particularly  effective 

12  near  stream  crossings  where  the  road  runoff  cannot  drain  to  adequate  filtration  prior  to  reaching  the 

13  stream  crossing.  Empirical  studies  indicate  that  correctly  applied  slash  filter  windrows  can  provide 

14  significant  (75  to  85  percent)  sediment  filtradon  effecfiveness,  which  is  similar  to  the  estimated 

1 5  filtrafion  provided  by  buffers  between  1 00  and  300  feet  (Table  4.8-2 1 )  (Burroughs  and  King  1 989). 

16  TABLE  4.8-21.     ESTIMATESOF  AVERAGE  PERCENT  SEDIiVIENT  REDUCTION  FROM 

17  THE  FILTRATION  CAPABILITIES  OF  DIFFERENT  SIZE  BUFFERS  FOR 

18  THREE  ROAD  GRADES 

Road  Grade 


Filtration  Buffer  Width  5  Percent  10  Percent  15  Percent 

300  feet  85.0-87.9%  88.6-93.1%  91.3-95.1% 

100  Feet  73.5-79.1%  77.9-86.3%  82.2-89.9% 

50  feet  61.4-66.1%  64.3-75.5%  70.0-80.9% 

5  Feet  17.6-17.7%  18.0-23.7%  21.2-35.7% 

19         Source:  DNRC  {2008h). 

20  Grazing 

2 1  The  potential  effects  of  grazing  on  sediment  delivery  to  area  streams  can  occur  through  the  loss  of 

22  riparian  vegetation,  physical  damage  to  stream  banks,  changes  to  channel  stability  and  channel 

23  morphological  characteristics,  and  reductions  in  the  diversity  and  health  of  riparian  plant 

24  communities.  Approximately  163  of  the  391  parcels  (42  percent)  of  classified  forest  trust  land  in 

25  the  HCP  project  area  that  currently  have  grazing  licenses,  have  sfream  segments  known  to  support 

26  at  least  one  of  the  HCP  fish  species  (Table  4.8-5).  These  163  parcels  contain  approximately 

27  82  miles  of  stream  supporting  bull  trout,  121  miles  of  stream  supporting  westslope  cutthroat  trout, 

28  and  4  miles  of  stream  supporting  Columbia  redband  trout  (Table  4.8-6). 

29  The  number  of  grazing  parcels  in  the  HCP  project  area  varies  substandally  by  EIS  aquatic  analysis 

30  unit.  As  a  result,  the  potential  benefits  to  HCP  fish  species  would  tend  to  vary  in  a  similar  manner. 

3 1  For  example,  about  30  percent  of  the  total  grazing  license  parcels  in  the  HCP  project  area  occur  in 

32  the  Middle  Clark  Fork  analysis  unit,  as  does  34  percent  of  the  parcels  containing  any  HCP  fish 

33  species.  In  addition,  the  Blackfoot  analysis  unit  contains  about  22  percent  of  the  grazing  license 

34  parcels  and  25  percent  of  the  parcels  with  any  HCP  fish  species.  The  other  12  units  contain  less 

35  than  about  13  percent  of  the  parcels  with  HCP  fish  species.  Therefore,  improvements  in  grazing 
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1       parcel  management  would  likely  pro\'ide  the  greatest  benefits  to  the  HCP  fish  species  in  the  Middle 
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Clark  Fork  and  Blackfoot  EIS  aquatic  analysis  units. 


3  The  primary  differences  between  the  alternatives  regarding  the  effects  of  grazing  activities,  is  the 

4  implementation  of  informal  or  formal  training  for  DNRC  staff  on  grazing  license  administration  and 

5  the  frequency  of  monitonng  for  grazing  effects. 

6  Timber  Harvest  Site  Preparation  and  Slash  Treatment 

7  The  potential  effects  of  timber  har\'est  activities  on  sediment  delivery  to  streams  occur  primarily 

8  through  soil  disUirbance  and  subsequent  erosion.  The  existing  SMZ  Law  and  rules,  ARMs, 

9  Montana  Forestry  BMPs,  and  DNRC  forest  management  policies  are  generally  effective  at 

10  minimizing  the  soil  disturbance  activities  (DNRC  2005b).  In  addition,  existing  harvest  methods  and 

1 1  procedures  minimize  soil  disturbance,  and  existing  riparian  buffers  provide  adequate  filtration  of 

12  sediments. 

13  Gravel  Pits 

14  The  construction  of  forest  management  roads  sometimes  requires  a  source  of  road  bed  material  in 

1 5  the  \'icinit>'.  As  a  result,  gravel  pits  and  borrow  sites  are  developed  at  various  locations  to  supply 

1 6  this  material.  The  exposed  surface  area  of  these  pits  could  result  in  excessive  sediment  delivery  to 

1 7  area  streams  if  appropriate  BMPs  are  not  implemented.  In  general,  most  gravel  operations 

1 8  associated  with  DNRC  forest  management  road  construction  are  relatively  small  borrow  sites  where 

1 9  native  materials  are  excavated  and  used  as  fill  or  surfacing  material  without  ftirther  processing, 

20  although  some  sites  operate  as  sorting  facilities  where  material  such  as  pit  run  and  gravel  are 

2 1  processed  and  stockpiled. 

22  Borrow  sites  are  generally  associated  with  road  cuts  and  involve  less  than  0. 1  acre  of  additional 

23  disturbance.  WTiile  borrow  sites  may  expand  the  effects  of  roadway  development  and  disturb  a 

24  greater  area  than  a  normal  road  segment,  the  effects  are  usually  localized  and  adequately  addressed 

25  with  current  BMP  standards,  as  well  as  the  existing  SMZ  Law  and  Forest  Management  ARMs. 

26  There  are  currently  1 0  gravel  operations  on  the  Stillwater  Unit  with  DEQ  opencut  mining  permits, 

27  including  rvvo  active  and  two  undeveloped  sites,  and  a  number  of  inactive  or  reclaimed  sites  (DNRC 

28  2007g).  There  are  also  two  active  operations  on  the  Swan  Unit.  One  is  used  both  for  pit  run  and 

29  gravel  processing,  with  ongoing  operations  limited  to  1  acre  at  any  one  time.  The  other  pit  is  leased 

30  by  the  U.S.  Department  of  Transportation  (DOT)  with  some  limited  DNRC  use.  A  third  operation 

3 1  in  the  Swan  Unit  has  been  exhausted  and  reclaimed.  However,  some  material  has  been  stockpiled 

32  there  that  is  periodically  used  by  DNRC  for  its  forest  management  road  system.  The  Swan  is  also  in 

33  the  early  reconnaissance  stages  of  locating  another  future  large  gravel  operation  on  the  west  side  of 

34  Highway  83.  There  is  also  one  small  third-party  pit  within  the  Plains  Unit,  and  a  small  inactive  pit 

35  near  Lynch  Creek.  The  Libby  Unit  has  about  six  small  pits  under  permit  to  third  parties,  one  of 

36  which  is  occasionally  used  by  DNRC  for  small  operations  of  up  to  10  loads. 

37  There  are  currently  no  large  gravel  operations  on  the  SWLO  that  are  used  exclusively  by  DNRC,  as 

38  recent  trends  involve  ordering  gravel  and  rock  from  private  sources  for  deliver)'  to  the  DNRC 

39  project  sites.  There  are  also  no  active  gravel  pits  on  HCP  project  area  scattered  parcels  within  the 

40  CLO.  Borrow  sites  are  used  for  culvert  installations  or  road  maintenance.  The  primary  sources  of 

41  gravel  are  located  in  the  valley  on  non-HCP  parcels.  If  a  timber  sale  is  proposed  on  an  HCP  project 

Montana  DNRC  4-227  Chapter  4 

Draft  EIS  Fish  and  Fish  Habitat 


1  area  parcel,  a  gravel  pit  may  be  developed  near  the  project  if  suitable  material  is  available,  or  it  may 

2  be  hauled  from  a  pit  in  the  valley  that  is  located  on  a  non-HCP  parcel. 

3  Alternative  1  (No  Action) 

4  Forest  road  conditions  and  sediment  delivery  problems  will  improve  over  time  under  Alternative  1 , 

5  primarily  through  the  implementation  of  current  road  management  practices  and  application  of 

6  sediment  BMPs  on  new  roads  and  gradually  abandoning  or  upgrading  existing  roads.  These 

7  measures  already  provide  a  large  degree  of  conservation  to  HCP  fish  species  and  provide  an 

8  effective  means  for  minimizing  sediment  delivery  to  streams.  However,  improvements  to  existing 

9  roads  would  only  occur  as  these  roads  are  needed  to  achieve  timber  harvest  objectives.  As  such, 

1 0  there  would  be  no  particular  prioritization  based  on  the  extent  or  degree  of  problem  areas  related  to 

1 1  sediment  delivery  rates  to  streams.  As  a  result,  the  road  conditions  and  sediment  delivery  problems 

12  would  vary  among  watersheds,  and  thereby  inconsistently  influence  fish  populations  within  these 

13  watersheds. 

14  While  new  road  construction  projects  would  use  current  design  specifications  and  incorporate 

15  appropriate  BMPs,  they  would  still  likely  result  in  some  additional  deterioration  of  stream  habitat, 

16  and  improving  existing  roads  would  not  necessarily  result  in  correcting  the  most  problematic  roads, 

1 7  or  the  ones  affecting  fish-bearing  streams.  Therefore,  overall  conditions  in  the  HCP  project  area  are 

1 8  expected  to  remain  similar  to  existing  conditions  or  degrade  slightly,  until  a  substantial  number  of 

19  existing  problem  roads  are  eventually  upgraded  to  current  standards.  This  would  result  in  some 

20  road  surfaces  continuing  to  drain  directly  to  fish-bearing  streams,  including  those  supporting  HCP 

21  fish  species.  As  such,  it  is  unclear  how  the  expected  changes  in  sediment  delivery  would  affect  fish 

22  and  other  aquatic  species. 

23  At  the  end  of  the  50-year  Permit  term,  Altemative  1  would  result  in  a  net  increase  in  road  miles, 

24  ranging  from  8.5  miles  in  the  Lower  Kootenai  aquatic  analysis  unit,  to  about  192  miles  in  the 

25  Middle  Clark  Fork  unit  (Table  4.8-20).  Overall,  Altemative  1  would  result  in  the  largest  net 

26  increase  in  the  road  system  (about  834  miles)  of  any  of  the  alternatives.  This  equates  to  a  32  percent 

27  increase  in  road  miles  within  the  project  area  after  50  years,  with  about  a  20  percent  increase 

28  (142  miles)  in  the  road  miles  occurring  within  300  feet  of  streams.  The  number  of  road-stream 

29  crossings  would  also  increase  by  about  20  percent  to  453  crossings.  The  esfimated  road  densities  at 

30  50  years  would  also  vary  by  aquadc  analysis  unit,  ranging  between  0.25  and  1 .64  mi/mi". 

3 1  The  varying  stipulations  for  buffer  widths  provided  under  the  four  altematives  would  result  in 

32  different  sediment  reduction  potential  (Table  4.8-19)  (DNRC  2008h).  Under  Altemafive  1,  timber 

33  harvest  is  allowed  in  the  SMZ  buffer  (50  to  100  feet  wide)  of  50  percent  of  trees  greater  than  or 

34  equal  to  8  inches  dbh  or  10  trees  per  100-foot  segment,  whichever  is  greater.  Along  with  the 

35  retained  trees,  shrubs,  and  sub-merchantable  trees,  there  is  also  limited  restriction  to  harvest  directly 

36  adjacent  to  streams,  but  no  requirement  for  a  no-cut  buffer.  Based  on  the  ability  of  even  a  relatively 

37  narrow  riparian  buffer  to  effectively  intercept  and  infiltrate  water  and  sediment,  and  the  removal  of 

38  stream-side  legacy  roads  over  time  under  Altemafive  1 ,  there  would  be  an  overall  reduction  in 

39  sediment  delivery  by  the  end  of  the  Permit  term  as  compared  to  existing  conditions,  as  well  as  a 

40  relatively  steady  rate  of  improvement  over  time  (Table  4.8-19).  Overall  habitat  conditions  for  fish, 

41  including  HCP  fish  species,  are  expected  to  be  maintained  or  slightly  improved. 
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1  Altemati\'e  1  would  implement  grazing  management  standards  and  numeric  criteria  established  in 

2  the  SFLMP  to  determine  initial  stocking  rates  and  acceptable  le\els  of  riparian  use  and  streambank 

3  impacts.  DNRC  would  also  exaluate  grazing  licenses  midterm  between  license  renewal  inspections. 

4  Thus,  Altemati\e  1  is  not  expected  to  present  an  increased  risk  of  adverse  effects  if  existing  grazing 

5  management  acti\  ities  continue  through  the  Permit  term.  Similarly,  because  existing  timber  harvest 

6  site  preparation  and  slash  treatment  procedures  are  generally  effecti\e  at  minimizing  in-stream 

7  sedimentation  effects  from  these  activities  (DNRC  2004e),  no  substantial  adverse  effects  to  fish 

8  habitat  or  aquatic  species  are  expected  in  either  the  short  or  long  term. 

9  In  addition,  all  gra\'el  pits  and  borrow  sites  would  be  operated  according  to  existing  rules  and 

10  regulations,  with  no  specific  restrictions  on  the  number  of  active  sites.  Therefore,  no  increased  risk 

1 1  of  sediment  delivery  should  occur  over  time  from  Alternative  1  compared  to  existing  conditions. 

12  In  summary.  Alternative  1  would  continue  existing  DNRC  policies  and  procedures  in  regard  to 

1 3  existing  and  new  roads,  riparian  buffers,  grazing  practices,  timber  harvest  site  preparation  and  slash 

1 4  treatment,  and  gravel  pits,  which  all  can  affect  sediment  production  and  in-stream  delivery  to  various 

1 5  levels.  Compared  to  current  conditions,  however.  Alternative  1  would  not  result  in  substantial 

1 6  changes  or  increases  in  the  potential  to  adversely  affect  fish  habitat  or  fish  species.  In  addition,  some 

1 7  of  these  policies  and  procedures  (i.e.,  relocation  of  stream-side  legacy  roads  and  placement  of  new 

1 8  roads  away  from  streams)  would  result  in  less  overall  sediment  delivery,  so  fish  habitat  fiinctions 

1 9  affected  by  sedimentation  would  be  expected  to  improve  somewhat  over  the  long  term. 

20  Alternative  2  (Proposed  HCP) 

2 1  The  sediment  delivery  reduction  conservation  strategy  was  designed  to  meet  three  specific 

22  management  objectives  for  HCP  fish  species:  (1)  reduce  the  potential  for  in-stream  sedimentarion 

23  levels,  (2)  manage  for  levels  of  in-stream  habitat  complexity,  and  (3)  maintain  stream  channel 

24  stability  and  channel  form  and  fiinction.  As  discussed  above,  the  primary  source  of  sediment 

25  dehvery  on  forested  trust  lands  is  believed  to  be  forest  roads.  Therefore,  the  HCP  conservation 

26  strategy  focuses  on  road  management  to  benefit  the  HCP  fish  species  and  other  aquatic  resources. 

27  This  includes  inventorying  all  roads  on  forested  trust  land  parcels  in  westslope  cutthroat  trout  and 

28  Columbia  redband  trout  watersheds  within  20  years  of  HCP  implementation,  and  all  roads  in 

29  watershed  supporting  bull  trout  within  the  first  10  years  (commitment  AQ-SD2).  The 

30  comprehensive  inventories  would  allow  DNRC  to  minimize  the  number  of  open  roads,  ensure 

3 1  existing  and  new  roads  meet  current  standards,  and  prescribe  that  these  roads  incorporate  site- 

32  specific  BMPs  and  mitigation  measures  designed  to  minimize  sediment  production  and  delivery. 

33  Altemarive  2  would  be  similar  to  Altemarive  1  for  the  construction  of  all  new  roads,  as  they  would 

34  be  constructed  using  current  design  practices,  specificafions.  and  BMPs  to  design  efficient  and 

35  en\'ironmentally  sound  forest  roads  (commitment  AQ-SD3).  The  overall  reductions  in  sediment 

36  delivery  would  be  the  same  as  those  estimated  under  Alternative  I  by  the  end  of  the  50-year  Permit 

37  term  (Table  4.8-19).  However,  Alternative  2  would  generally  provide  greater  benefits  to  fish  and 

38  aquatic  habitat  than  Alternative  1  because  of  mandated  rates  of  road  inventory  and  corrective 

39  actions,  and  because  fewer  net  miles  of  road  would  be  added  within  the  HCP  project  area.  In 

40  addition.  HCP  aquatic  species  would  benefit  not  only  from  a  faster  rate  of  problem  identification 

4 1  and  correction,  but  problem  roads  would  be  corrected  based  on  a  priority  list,  such  that  the  roads 

42  ha\ing  the  greatest  effects  on  streams  occupied  by  HCP  fish  species  would  be  corrected  first 

43  (commimient  AQ-SD2).  Under  this  commitment,  all  high-risk  sites  in  bull  trout  watersheds  would 
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1  be  corrected  within  the  first  1 5  years  and  within  25  years  for  westslope  cutthroat  trout  and  Columbia 

2  redband  trout  watersheds.  This  would  result  in  the  most  substantial  problem  areas,  and  specifically 

3  those  affecting  HCP  fish  species,  being  corrected  substantially  earlier  than  expected  under 

4  Alternative  1. 

5  In  addition  to  correcting  problem  roads  sooner  than  Alternative  1 ,  Alternative  2  would  incorporate 

6  the  inventory  information  to  identify  HCP  fish  species  streams,  which  would  facilitate  the 

7  implementation  of  additional  avoidance,  minimization,  and  protection  measures  in  the  vicinity  of 

8  these  streams  (i.e.,  reducing  stream  crossings,  minimizing  road  construction,  and  maximizing  buffer 

9  capacities).  As  a  result,  Alternative  2  is  expected  to  reduce  the  overall  sediment  delivered  to  HCP 

1 0  fish  species  streams,  over  the  course  of  the  Permit  term,  as  compared  to  Alternative  1 . 

1 1  The  HCP  process  also  ensures  adequate  review  of  proposed  timber  harvests  by  DNRC  water 

1 2  resource  specialists  to  minimize  the  potential  delivery  of  sediments  to  streams,  particularly  those  that 

13  support  HCP  fish  species  (commitment  AQ-SD4).  This  includes  (1 )  identifying  site-specific  harvest 

14  techniques  in  areas  potentially  affecting  HCP  fish  species  habitat;  (2)  designing  and  implementing 

15  site-specific  road  standards,  contract  specifications,  BMPs,  and  other  mitigation  measures;  and 

16  (3)  providing  adequate  adaptive  management  feedback  through  implementation  and  effectiveness 

17  monitoring.  Monitoring  activities  include  quanritafive  assessments  of  the  effectiveness  of  BMPs  and 

18  other  midgation  measures,  BMP  audits,  and  contract  administration  inspections. 

1 9  The  riparian  harvest  requirements  for  Alternative  2  require  a  25-foot  no-harvest  buffer  around  Tier  I 

20  streams  and  the  potential  for  expanding  the  50  percent  tree  retention  buffer  to  include  the 

2 1  floodprone  riparian  area  to  accommodate  stream  channel  migration  (commitment  AQ-RM 1 ). 

22  Because  the  riparian  buffer  would  be  wider  and  denser  than  under  Alternative  1,  Alternative  2  is 

23  expected  to  reduce  sediment  delivery  to  streams,  particularly  Tier  1  streams  that  contain  HCP  fish 

24  species  (FEMAT  1993)  (Table  4.8-21).  It  would  also  benefit  other  HCP  species  and  other  aquatic 

25  species  by  riparian  harvest  components  that  include  harvest  restrictions  for  CMZs,  extended  RMZs, 

26  and  a  restricfion  on  the  total  riparian  area  in  non-stocked  or  seed/sapling  structural  stages.  The 

27  protection  for  Tier  2  and  3  streams  would  be  similar  to  those  for  Alternative  1. 

28  Alternative  2  includes  several  allowances  for  salvage  harvest  of  disease-  or  insect-infested  trees 

29  fi'om  within  the  25-foot  no-harvest  buffer  on  Tier  1  streams,  and  for  salvage  harvest  of  fire-killed 

30  trees  to  exceed  the  normal  50  percent  retention  requirement  in  that  portion  of  a  Tier  1  RMZ  outside 

3 1  the  25-foot  no-harvest  buffer.  Alternative  2  also  allows  for  the  management  of  a  portion  of  the  total 

32  Tier  1  RMZ  acreage  using  harvest  prescripdons  designed  to  meet  the  minimum  retendon  tree 

33  requirement  of  the  SMZ  Law. 

34  These  allowances  are  limited  in  extent  and  scope  and  are  not  expected  to  have  substandal  effect  on 

35  sediment  delivery  in  HCP  project  area  streams.  For  example,  salvage  allowances  would  be  limited 

36  to  harvest  affecdng  less  than  20  acres  of  RMZ,  and  the  portion  of  RMZ  managed  down  to  the 

37  requirement  of  the  SMZ  Law  would  not  exceed  15  percent  of  total  Tier  1  RMZ  area  within  each 

38  DNRC  administrative  unit. 

39  The  limited  amount  of  RMZ  area  managed  under  these  allowances  would  still  be  subject  to  the 

40  requirements  of  the  SMZ  Law;  therefore,  it  is  expected  to  have  effects  similar  to  those  described 

4 1  under  Alternative  1 .  In  addition,  salvage  harvest  conducted  under  these  allowances  would  also  be 
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1  required  to  retain  a  minimum  of  1 0  trees  per  1 00  feet  of  stream  within  the  first  25  feet  of  RMZ. 

2  Salvage  har\est  would  also  be  required  to  retain  all  streambank  trees  and  all  downed  trees  lying 

3  within  the  stream  channel  or  embedded  within  the  stream  bank. 

4  DNRC  would  design  and  implement  site-specific  BMPs  and  other  mitigation  measures  to  reduce 

5  the  risk  of  sediment  delivery  from  all  gravel  pits  to  streams  affecting  HCP  fish  species  (commitment 

6  AQ-SD5).  A  DNRC  water  resource  specialist  would  make  recommendations  that  would  be 

7  integrated  into  the  development  of  contract  specifications,  permits,  and  Plans  of  Operations  (as 

8  required  under  ARM  1 7.24.2 1 7). 

9  In  addition  to  the  existing  grazing  inspection  and  monitoring  program,  DNRC  would  use  these  data 

10  as  a  coarse  filter  to  identify  potential  problem  areas,  then  develop  a  process  and  timeline  for 

1 1  verifying  and  prioritizing  the  problems  affecting  aquaric  habitat,  develop  and  implement  corrective 

1 2  actions,  and  follow  up  with  implementation  and  effectiveness  monitoring  (commitment  AQ-GR 1 ). 

1 3  In  addition  to  the  grazing  management  rules  and  regulations.  Alternative  2  establishes  specific 

14  numerical  guidelines  for  riparian  zone  utilization  and  streambank  disturbance  levels.  This  approach 

1 5  is  expected  to  minimize  the  loss  of  riparian  vegetation  and  physical  damage  to  stream  banks, 

1 6  maintain  channel  stability  and  channel  morphological  characteristics,  and  promote  diverse  and 
I  7  healthy  riparian  plant  communities.  As  a  result,  Altemafive  2  is  expected  to  provide  a  more 

1 8  comprehensive  and  coordinated  approach  to  minimizing  grazing  effects  on  fish  habitat  and  species, 

1 9  compared  to  Alternative  1 . 

20  In  summary.  Alternative  2  would  improve  on  existing  DNRC  policies  and  procedures  through  HCP 

2 1  conservation  strategies  that  specifically  apply  to  existing  and  new  roads,  riparian  buffers,  grazing 

22  practices,  timber  harvest,  site  preparation  and  slash  treatment,  and  gravel  pits,  which  all  can  affect 

23  sediment  production  and  in-stream  delivery  to  various  levels.  As  compared  to  Alternative  1 ,  the 

24  proposed  HCP  is  expected  to  result  in  moderate  to  substantial  short-term  and  long-term 

25  improvements  in  the  sediment  aquaric  habitat  component,  which  in  turn  would  benefit  all  fish 

26  species.  In  addirion,  because  of  the  tiered  approach  based  on  the  sediment  problem  inventory  and 

27  correcrion  process  established  in  the  HCP  sediment  conserxarion  strategy,  aquatic  habitat  utilized  by 

28  HCP  fish  species  would  likely  benefit  the  most,  although  other  aquaric  species  occupying  these 

29  areas  would  also  benefit  fi-om  reduced  sediment  delivery  to  the  area  streams. 

30  Alternative  3  (Increased  Conservation  HCP) 

3 1  In  general,  Altemati\  e  3  includes  the  same  sediment  reduction  conservation  commitments  as 

32  Alternative  2,  but  would  implement  the  commitments  more  quickly  than  Alternative  2.  This 

33  includes  complering  the  exisring  road  inventory  about  twice  as  fast  as  Alternative  2  (5  years  for  bull 

34  trout  watersheds  and  1 0  years  for  the  other  HCP  fish  species  watersheds).  The  corresponding 

35  correcti\e  actions  would  be  implemented  at  least  25  percent  quicker  than  Altemarive  2,  including 

36  within  10  years  for  bull  trout  watersheds  and  20  years  for  westslope  cutthroat  trout  and  Columbia 

37  redband  watersheds.  Specifically,  because  BMPs  would  be  applied  to  existing  problem  road  areas, 

38  large  decreases  in  the  amount  of  road-based  sediment  production  and  delivery  would  occur  over 

39  relarively  short  rime  periods  (Table  4.8-19).  Addirionally,  Alternative  3  would  provide  greater 

40  benefit  to  fish  and  aquaric  habitat  than  Altemari\'es  1  and  2,  because  fewer  net  miles  of  road  would 

4 1  be  added  within  the  HCP  project  area  (Table  4.8-20). 
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1  The  sediment  delivery  rates  resulting  from  Alternative  3  would  be  similar  for  all  the  alternatives. 

2  However,  the  faster  implementation  of  problem  road  corrections  would  result  in  greater  overall 

3  reductions  in  cumulative  sediment  delivery  over  the  course  of  the  Permit  term  than  either 

4  Alternative  1  or  Alternative  2.  Because  Alternative  3  would  also  prioritize  problem  roads  in  HCP 

5  fish  species  watersheds,  greater  reductions  in  overall  sediment  delivered  to  these  streams  would 

6  occur,  compared  to  the  other  alternatives. 

7  Alternative  3  expands  the  no-harvest  buffer  to  encompass  the  entire  RMZ,  with  the  potential  to 

8  include  the  entire  floodprone  width  in  some  instances.  Because  this  buffer  would  be  substantially 

9  wider  and  typically  denser  than  the  other  alternatives.  Alternative  3  would  likely  reduce  sediment 

1 0  delivery  by  a  greater  amount  in  streams  that  contain  HCP  fish  species,  providing  a  greater  benefit  to 

1 1  all  three  HCP  fish  species  (FEMAT  1993)  (Table  4.8-19).  It  would  also  benefit  other  aquatic  species 

12  and  other  HCP  species  by  incorporating  riparian  harvest  components  that  include  greater  harvest 

1 3  restrictions  for  CMZs  and  a  requirement  of  USFWS  approval  for  any  salvage  harvest  allowances. 

14  Management  of  gravel  pits  and  grazing  activities  would  be  similar  to  Alternative  2,  although 

15  Alternative  3  would  increase  the  frequency  of  monitoring  for  grazing  effects  from  once  every  5  years 

16  to  annually  and  would  include  measurable  targets  for  monitoring  following  implementation  of 

1 7  corrective  actions.  This  would  result  in  a  greater  assurance  that  the  grazing  strategy  was  successful  in 

1 8  minimizing  sediment  inputs  and  that  grazing  problem  areas  were  promptly  and  successfully  addressed 

1 9  In  summary,  Alternative  3  would  improve  on  the  specific  Alternative  2  conservation  strategies  as 

20  applied  to  existing  and  new  roads,  riparian  buffers,  grazing  practices,  timber  harvest  site  preparation 

21  and  slash  treatment,  and  gravel  pits,  which  all  can  affect  sediment  production  and  in-stream  delivery 

22  to  various  levels.  As  compared  to  both  Alternatives  1  and  2,  Alternative  3  would  result  in  moderate 

23  to  substantial  short-term  and  long-term  improvement  in  the  sediment  aquatic  habitat  component, 

24  which  in  turn  would  benefit  all  fish  species.  In  addition,  because  of  the  tiered  approach  of  the 

25  sediment  problem  inventory  and  corrective  actions,  aquadc  habitat  utilized  by  HCP  fish  species 

26  would  likely  benefit  the  most,  although  other  fish  species  also  occupy  these  areas  as  well. 

27  Alternative  4  (Increased  Management  Flexibility  HCP) 

28  Alternative  4  includes  the  same  conservafion  commitments  as  Altemafive  2,  but  would  generally 

29  implement  the  commitments  more  slowly.  This  includes  completing  the  existing  road  inventory 

30  about  25  percent  more  slowly  than  Alternative  2(15  years  for  bull  trout  watersheds  and  25  years  for 

31  the  other  HCP  fish  species  watersheds).  The  corresponding  corrective  actions  would  be 

32  implemented  on  a  project-by-project  basis,  similar  to  Alternative  1 .  Management  of  gravel  pit  and 

33  grazing  activities  would  be  similar  to  Alternative  2.  Based  on  these  factors.  Alternative  4  would 

34  likely  result  in  a  greater  short-  and  long-term  improvement  in  the  sediment  aquatic  habitat 

35  component  than  Altemafive  1,  but  less  improvement  than  Altematives  2  and  3. 

36  Alternative  4  provides  a  25-foot  no-harvest  buffer  around  Tier  1  streams,  although  the  50  percent 

37  tree  retention  provision  would  only  extend  for  an  additional  25  feet.  Because  of  the  relative  buffer 

38  width  and  density,  it  would  result  in  a  greater  improvement  in  sediment  filtration  than  Alternative  1 , 

39  but  less  improvement  than  Altematives  2  and  3.  Altemative  4  also  includes  the  same  salvage 

40  harvest  allowances  that  are  included  in  Altemative  2.  These  allowances  are  not  expected  to 

41  substantially  affect  levels  of  sediment  delivery  to  streams. 
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1  In  summary,  Altemati\'e  4  has  similar  strategies  addressing  sediment  production  and  delivery  as 

2  Altemati\e  2.  although  the  specific  commitments  are  somewhat  less  robust  and  allow 

3  implementation  to  extend  for  a  somewhat  longer  timeframe.  Overall,  Alternative  4  would  have  a 

4  positive  effect  on  the  sediment  habitat  component,  which  would  benefit  fish  and  other  aquatic 

5  species.  This  improvement  would  be  greater  than  Alternative  1,  but  less  than  Alternatives  2  and  3. 

6  Summary  of  Sediment  Impacts 

7  Based  on  differences  in  the  commitments  for  road  inventory  and  problem  resolution,  the  density  and 

8  width  of  riparian  buffers,  and  the  monitoring  and  adaptive  management  strategies  for  grazing, 

9  Alternative  3  would  provide  the  greatest  potential  benefit  to  fish  habitat  and  aquatic  species, 

1 0  particularly  in  the  short  term.  The  potential  benefits  would  decrease  sequentially  for  Alternatives  2, 

1 1  4,  and  1,  respectively.  However,  even  under  Alternative  1,  the  baseline  condition  for  sediment 

1 2  would  be  expected  to  improve  in  the  long-term  (Table  4.8- 1 9),  although  the  rate  of  improvement 

1 3  would  be  slower  than  for  the  other  alternatives  in  the  short  term.  In  addition,  any  risk  of  adverse 

14  effects  from  Alternative  1  would  apply  equally  to  all  fish  species,  including  HCP  aquatic  species, 

1 5  while  the  risk  for  HCP  fish  species  from  the  other  alternatives  is  reduced  because  the  conservation 

1 6  commitments  for  Alternatives  2  through  4  focus  inventory  and  corrective  actions  on  watersheds  that 

1 7  contain  the  HCP  fish  species.  However,  the  difference  between  alternatives  would  diminish  over 

1 8  time,  and  by  the  end  of  the  Permit  term,  the  habitat  component  of  sediment  production  and  delivery 

1 9  under  Alternative  1  would  be  relatively  equivalent  to  all  other  alternatives.  Despite  this  expected 

20  equivalency  at  the  end  of  Permit  term,  the  action  alternatives  would  reduce  sediment  production  and 

2 1  delivery  rates  sooner  than  Alternative  1,  resulring  in  greater  cumulative  benefits  during  the  entire 

22  Permit  term. 

23  Habitat  Complexity 

24  Habitat  complexity  is  influenced  by  a  variety  of  factors  related  to  timber  harvest  and  forest 

25  management  activities.  In  this  instance,  the  term  specifically  refers  to  aquatic  habitat,  although 

26  upland  factors  also  have  a  direct  and  indirect  influence  on  the  aquatic  environment.  In  addition  to 

27  sediment  loading  (described  above),  the  other  primary  influencing  factors  are  LWD  recruitment, 

28  canopy  cover  (shading),  streambank  stability,  channel  form  and  fianction,  and  flow  regimes. 

29  Reducing  LWD  input  to  a  stream  by  harvesting  potential  sfreamside  recruitment  material,  may 

30  affect  fish  habitat  by  causing  or  contributing  to  channel  instability,  reducing  in-stream  habitat 

3 1  complexity,  and  influencing  channel  form  and  fianction.  The  potential  recruitment  of  LWD  to 

32  stream  channels  from  adjacent  forest  stands  is  generally  limited  to  an  area  located  within  a  width 

33  less  than  or  equal  to  the  1 00-year  site  index  tree  height  as  measured  from  the  edge  of  the  stream 

34  channel.  As  a  consequence,  rates  of  LWD  recruitment  typically  vary  considerably  between 

35  localities  and  physiographic  regions.  Within  each  physiographic  region,  in-stream  LWD  counts  can 

36  be  compared  to  broad  descriptions  of  channel  characteristics,  including  bankflill  width,  gradient, 

37  and  Rosgen  channel  type. 

38  The  LWD  recruitment  modeling  was  adapted  from  the  RAIS  model  (Welty  et  al.  2002),  which  was 

39  originally  developed  to  model  LWD  recruitment  and  shade  in  forested  systems  on  the  western 

40  slopes  of  the  Cascade  Mountains.  In  order  to  incorporate  site-specific  physical  stand  characteristics 

41  for  forested  sites  specific  to  western  Montana  forests,  some  components  of  the  original  RAIS  model 

42  were  modified  (Larix  Systems  2007).  The  RAIS  (v3)  model  (Welty  et  al.  2002)  was  used  to  model 
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1  shade  conditions  in  the  HCP  project  area.  The  RAIS  model  was  used  because  it  runs  the  forest 

2  growth  simulator  independent  of  the  wood  recruitment  and  shade  models,  allowing  the  use  of  any 

3  suitable  growth  model.  Also,  the  model  predicts  both  shade  production  and  LWD  recruitment  and 

4  has  a  built-in  three-dimensional  visualization  feature.  In  addition,  the  RAIS  model  was  previously 

5  used  by  Plum  Creek  and  Washington  Department  of  Natural  Resources  to  model  LWD  recruitment 

6  in  their  HCPs. 

7  Model  input  consisted  of  Forest  Vegetation  Simulator  (FVS)  tree  lists  for  five  representative  stand 

8  types  (Beaver,  Dingley,  Gird,  South  Lost,  and  Swede  Creeks)  projected  for  the  four  alternatives. 

9  See  Section  4.8.2.2  (Habitat  Complexity)  for  physical  descriptions  of  the  representative  stand  types 

10  (Figures  4.8-6  through  4.8-10).  The  LWD  recruitment  and  shade  simulations  used  these  data  to 

1 1  analyze  all  combinations  of  stand  types  and  alternatives  (5x4  analyses)  over  three  Rosgen  stream 

1 2  channel  types  that  are  representative  of  stream  channels  occurring  in  the  planning  area.  Each 

1 3  simulation  was  run  over  a  period  of  100  years. 

14  For  the  purpose  of  RAIS  modeling,  model  inputs  for  the  physical  characteristics  (stream  width, 

1 5  slope,  etc.)  of  streams  within  the  planning  area  were  based  on  three  Rosgen  stream  channel  types. 

16  Based  on  a  data  analysis  of  the  Rosgen  stream-typing  from  existing  watershed  inventories,  Rosgen 

1 7  B  channel  types  are  the  most  common  channel  type  within  the  planning  area,  representing  about 

18  55  percent  of  stream  channels  on  trust  lands.  Rosgen  A  channels  represent  an  additional  25  percent, 

19  and  Rosgen  D,  E,  F,  and  G  channel  types  combined  constitute  the  remaining  20  percent. 

20  The  RAIS  model  also  incorporates  average  bankfiill  widths  and  riparian  buffer  slopes  and  channel 

2 1  gradients.  Average  bankfiill  widths  were  calculated  for  the  three  Rosgen  stream  channel 

22  classifications  modeled,  based  on  actual  survey  data  gathered  by  DNRC  during  recent  watershed 

23  inventories.  Representative  riparian  buffer  slopes  and  channel  gradients  were  calculated  based  on 

24  the  representative  geometry  of  the  respective  Rosgen  channel  types.  The  LWD  simulations 

25  evaluated  wood  recruitment  within  the  OHWM  of  the  identified  stream  segments  as  a  step-wise 

26  ftinction.  For  each  10-year  time  interval  (step),  the  amount  of  wood  in  the  stream  was  a  fiincrion  of 

27  the  in-stream  wood  in  the  previous  time  step,  plus  the  amount  subsequently  recruited  from  the 

28  adjacent  forest,  minus  the  amount  depleted  through  decay  or  transport  since  the  previous  time  step 

29  (Welty  et  al.  2002).  The  modeled  changes  in  LWD  recruitment  potential  provide  comparisons 

30  between  the  four  alternatives,  as  well  as  relative  to  a  target  recruitment  level.  These  LWD  targets 

3 1  were  developed  by  analyzing  reference  LWD  frequencies  in  unmanaged  stands  located  on  USES 

32  land,  stratified  by  Rosgen  stream  class  and  physiographic  region.  DNRC  performed  stafistical 

33  analyses  on  the  data,  to  quantify  LWD  targets  based  on  reference  conditions  in  unmanaged  stands. 

34  LWD  targets  range  from  1  to  74  pieces  per  1,000  feet  of  channel,  depending  on  channel  type  and 

35  physiographic  location. 

36  Initial  LWD  frequencies  were  based  on  an  analysis  of  in-sfream  LWD  frequencies  within  managed 

37  DNRC  lands  gathered  during  recent  stream  surveys  and  watershed  inventories.  The  initial  LWD 

38  levels  varied  for  the  three  simulated  Rosgen  channel  types  (see  Section  4.8.2.2,  Habitat 

39  Complexity).  Initial  LWD  levels  were  established  for  each  stream  channel  type  to  facilitate  the 

40  modeling  exercise,  even  though  LWD  levels  are  highly  variable  and  closely  tied  to  the  associated 

41  riparian  stand  condifions  (Teply  et  al.  2007;  Light  et  al.  1999). 
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1  The  RAIS  model  simulates  tree  mortality  and  subsequent  windthrow,  but  does  not  include 

2  recruitment  resulting  from  streambank  erosion,  mass  wasting,  floods,  or  fire.  The  FVS  was  used  to 

3  predict  stand  characteristics,  and  tree  lists  generated  for  each  10-year  step  were  used  to  provide 

4  estimates  of  tree  fall  from  mortality.  As  a  result  of  the  assumptions  made  regarding  recruitment  and 

5  depletion  parameters,  the  modeling  is  believed  to  underestimate  the  number  and  variability  of  LWD 

6  pieces  recruited  to  and  retained  in  the  modeled  streams.  Such  an  understanding  of  the  relatively 

7  conservative  model  assumptions  is  critical  for  interpretation  of  results. 

8  Alternative  1  (No  Action) 

9  Under  existing  laws  and  regulations,  harvest  conducted  within  the  riparian  zone  must  retain  all  bank 

10  edge  trees  and  enough  other  trees  to  ensure  adequate  potential  LWD  recruitment  to  fish-bearing 

1 1  streams.  Adequate  LWD  recruitment  levels  are  defined  under  the  ARMs  as  those  that  maintain 

12  channel  form  and  fianction.  The  root  systems  of  trees  located  near  stream  banks  provide  channel 

13  stability  and  potenfial  in-stream  habitat.  Harvest  and  removal  of  such  trees  may  increase  the 

14  potential  for  bank  erosion  and  decrease  channel  stability. 

15  Despite  the  contribution  to  channel  stability  and  habitat  diversity,  there  is  no  specific  standard 

1 6  pertaining  to  LWD  recruitment  under  existing  laws  and  reguladons.  As  a  result,  the  LWD 

1 7  recruitment  estimates  for  the  three  modeled  Rosgen  stream  channel  types  indicate  that  Alternative  1 

1 8  typically  results  in  relafively  low  LWD  recruitment  levels  throughout  a  substantial  portion  of  the 

1 9  1 00-year  period  modeled  for  the  five  stand  types  represendng  the  various  physiographic  regions 

20  within  the  planning  area  (Figures  4.8-1 1  through  4.8-13).  Under  Alternative  1 ,  in-stream  LWD 

2 1  levels  decrease  for  all  stand  types  during  the  early  portion  of  the  modeled  period,  although  LWD 

22  recruitment  potenfial  generally  increases  during  the  later  portion  of  the  modeled  period  (typically 

23  after  25  to  50  years).  This  decrease  is  due  to  the  removal  of  up  to  50  percent  of  trees  within  the 

24  SIVLZ,  including  trees  directly  adjacent  to  the  stream  channel.  The  majority  of  recruited  LWD 

25  occurs  within  this  zone.  Also,  under  Alternative  1 ,  relatively  intense  harvest  can  occur  in  the  RMZ 

26  portion  of  the  riparian  area  (from  the  edge  of  the  SMZ  [50  to  100  hundred  feet  from  stream  edge] 

27  out  to  the  100-year  site  index  tree  height),  which  can  also  serve  to  recruit  LWD. 

28  Despite  having  inifially  decreasing  LWD  levels.  Alternative  1  typically  exceeds  the  idenfified  LWD 

29  target  levels  for  most  of  the  scenarios  modeled  (Figures  4.8-1 1  through  4.8-13).  The  only 

30  exceptions  were  the  A  and  B  stream  channel  types  under  the  Swede  Creek  and  South  Lost  Creek 

3 1  stand  type  scenarios,  and  A  and  C  channel  types  under  the  Dingley  Creek  stand  type  scenario. 

32  However,  both  of  these  scenarios  indicate  LWD  levels  exceeding  the  target  levels  after  about  50  to 

33  70  years.  Furthermore,  trends  show  an  increasing  or  stable  in-stream  LWD  level  by  the  end  of  the 

34  100-year  modeling  period  for  all  modeled  scenarios.  This  is  likely  due  to  increased  tree  growth  in 

35  the  SMZ  and  RMZ  due  to  increases  in  open  canopy  from  the  greater  riparian  harvest  expected  under 

36  Altemafive  1. 

37  These  data  indicate  that  the  existing  laws  and  regulafions  are  generally  effecfive  at  maintaining 

38  adequate  LWD  levels  within  most  stand  and  stream  channel  types.  These  results  are  consistent  with 

39  a  number  of  researchers  that  found  that  a  substantial  portion  of  LWD  recruitment  occurs  from  trees 

40  very  near  the  stream  banks  (McGreer  1994;  McDade  et  al.  1990;  and  Robison  and  Beschta  1990). 

41  In  particular.  Murphy  and  Koski  (1989)  found  that  about  50  percent  of  the  LWD  recruitment  was 

42  from  streambank  trees.  Also,  LWD  recruitment  from  windthrow  and  bank  erosion  can  be  important 
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1  FIGURE  4.8-12.  MODELED  IN-STREAM  LWD  FREQUENCIES  (IN  PIECES  LWD  PER 
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1  sources  of  in-stream  LWD.  Because  the  model  did  not  assume  the  contribution  of  LWD  from  these 

2  sources,  the  results  may  underestimate  the  total  amount  of  in-stream  LWD  provided. 

3  Maintaining  adequate  LWD  recruitment  levels  is  expected  to  support  other  stream  channel  form  and 

4  function  characteristics  relative  to  fish  habitat.  The  recruitment  of  wood  provides  complex 

5  in-stream  habitat  for  fish  by  providing  cover  and  organic  material  to  the  stream  to  maintain 

6  invertebrate  production.  Wood  also  adds  channel  roughness  to  reduce  water  velocities  and  allow 

7  flows  to  variably  scour  portions  of  the  stream  to  form  pools  and  undercut  banks  to  increase  the 

8  amount  of  available  habitat  for  fish  production. 

9  Although  Alternative  1  is  expected  to  maintain  adequate  stream  form  and  function  characteristics, 

10  there  would  be  no  assurances  of  species  conservation.  This  alternative  provides  no  mechanism  for 

1 1  adaptive  management,  which  would  allow  changes  in  timber  harvest  prescriptions,  without  specific 

12  changes  in  the  existing  laws  and  regulations. 

13  Alternative  2  (Proposed  HCP) 

1 4  In  contrast  to  Alternative  1 ,  Alternative  2  would  result  in  generally  greater  LWD  frequency 

1 5  estimates  throughout  most  of  the  1 00-year  period  modeled  for  Tier  1  streams.  However,  these 

16  frequency  estimates  tended  to  be  similar  to  Alternative  1  toward  the  end  of  the  100-year  modeling 

1 7  period,  as  discussed  above.  This  pattern  was  similar  for  all  stream  channel  and  stand  types 

1 8  modeled,  except  for  the  South  Lost  Creek  stand  type  (Figures  4.8- 1 1  through  4.8- 13). 

19  Alternative  2  also  has  less  of  an  initial  decrease  of  in-sfream  wood,  likely  due  the  influence  of  the 

20  25-foot  no-harvest  buffer  directly  adjacent  to  the  stream  channel  and  relatively  less  intense  harvest 

2 1  out  to  the  100-year  site  index  tree  height  for  Tier  1  sfreams  (commitment  AQ-RM 1 ).  Alternative  2 

22  also  has  harvest  restrictions  for  CMZs,  extended  RMZs,  and  a  restriction  on  the  total  riparian  area  in 

23  non-stocked  or  seedling/sapling  structural  stages  (commitment  AQ-RM  1 ).  With  the  excepfion  of 

24  the  South  Lost  Creek  stand  type  associated  with  Rosgen  A  and  B  sfream  channel  types,  all  of  the 

25  modeled  scenarios  exceeded  the  LWD  target  levels  throughout  the  100-year  modeling  period  for 

26  Alternative  2.  The  estimated  period  that  these  two  exceptions  would  not  meet  the  target  levels  is 

27  between  25  and  75  years  of  HCP  implementation,  although  the  trend  for  in-stream  LWD  in  this 

28  scenario  is  positive  after  year  30.  Similar  to  Alternative  1,  LWD  levels  show  a  generally  increasing 

29  or  stable  in-stream  LWD  level  by  the  end  of  the  100-year  modeling  period,  although  tree  growth 

30  within  the  riparian  zone  is  likely  slower,  due  to  canopy  closure  conditions  that  offer  less  light 

31  penetration  (Figures  4.8-1 1  through  4.8-13). 

32  Alternative  2  contains  several  allowances  for  salvage  harvest  of  disease-  or  insect-infested  frees 

33  from  within  the  25-foot  no-harvest  buffer  on  Tier  1  streams,  and  salvage  harvest  of  fire-killed  trees 

34  to  exceed  the  normal  50  percent  retention  requirement  in  that  portion  of  a  Tier  1  RMZ  outside  the 

35  25-foot  no-harvest  buffer.  Alternative  2  also  allows  for  the  management  of  a  portion  of  the  total 

36  Tier  1  RMZ  acreage  using  harvest  prescriptions  designed  to  meet  the  minimum  retention  tree 

37  requirement  of  the  SMZ  Law. 

38  These  allowances  are  limited  in  extent  and  scope  and  are  not  expected  to  have  a  substantial  effect  on 

39  LWD  recruitment  on  streams  within  the  HCP  project  area.  For  example,  salvage  allowances  would 

40  be  limited  to  harvest  affecting  less  than  20  acres  of  RMZ,  and  the  portion  of  RMZ  managed  down  to 
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1  the  requirement  of  the  SMZ  Law  would  not  exceed  15  percent  of  total  Tier  1  RMZ  area  within  each 

2  DNRC  administrative  unit. 

3  The  limited  amount  of  RMZ  area  managed  under  these  allowances  would  still  be  subject  to  the 

4  requirements  of  the  SMZ  Law;  therefore,  it  is  expected  to  have  effects  similar  to  those  described 

5  under  Alternative  1 .  In  addition,  salvage  harvest  conducted  under  these  allowances  would  also  be 

6  required  to  retain  a  minimum  of  10  trees  per  100  feet  of  stream  within  the  first  25  feet  of  RMZ. 

7  Salvage  harvest  would  also  be  required  to  retain  all  streambank  trees  and  all  downed  trees  lying 

8  within  the  stream  channel  or  embedded  within  the  stream  bank. 

9  As  discussed  above  under  Altemative  1 ,  increased  LWD  recruitment  is  expected  to  increase  in- 

1 0  stream  fish  habitat  and/or  improve  existing  habitat  by  increasing  its  complexity.  The  increased 

1 1  wood  is  also  expected  to  improve  the  overall  form  and  fiinction  of  the  stream  channels,  compared  to 

1 2  existing  conditions.  In  addition  to  the  increased  fish  conservation  potential,  Altemative  2  also 

13  provides  an  adaptive  management  process  to  measure  the  effectiveness  of  the  strategy  to  meet 

1 4  meaningful  LWD  targets  and  to  ensure  appropriate  changes  in  management  to  help  to  meet  the 

1 5  conservation  objectives  of  the  proposed  HCP.  While  the  proposed  HCP  includes  conser\'ation 

1 6  commitments  to  maintain  LWD  in  Tier  1  streams,  the  commitments  for  Tier  2  and  3  streams  would 

1 7  be  pro\  ided  by  existing  regulations.  Therefore,  no  differences  are  expected  for  LWD  levels  in  Tier 

1 8  2  and  3  streams  from  those  expected  for  Altemative  1 . 

19  Alternative  3  (Increased  Conservation  HCP) 

20  The  in-stream  LWD  frequency  estimates  for  Altemadve  3  are  generally  greater  throughout  most  of 

21  the  100-year  modeling  period  than  either  Altemative  1  or  2  (Figures  4.8-1 1  through  4.8-13). 

22  Altemative  3  also  meets  the  established  LWD  target  levels  for  all  channel  and  stand  type 

23  combinations  analyzed,  with  the  exception  of  the  B  stream  channel  type  under  the  South  Lost  Creek 

24  stand  t\pe  scenario.  As  expected,  the  modeling  results  suggest  that  Altemative  3  would  have  the 

25  greatest  increase  in  LWD  frequency  (or  the  lowest  decrease  in  frequency)  during  the  Permit  term,  as 

26  compared  to  Altematives  1  and  2.  In  addition,  the  LWD  frequencies  for  all  modeled  scenarios 

27  under  Altemative  3  are  greater  at  the  end  of  the  Permit  term  than  Altematives  1  or  2.  However,  as 

28  indicated  above,  a  number  of  the  modeled  scenarios  indicate  similar  LWD  frequencies  between 

29  altematives  at  100  years,  with  Altemative  1  at  a  higher  LWD  frequency  at  the  end  of  the  100-year 

30  modeling  period  than  Altemative  3  for  some  scenarios.  The  modeled  LWD  results  for  Altemative  3 

3 1  are  likely  due  to  a  wide  (out  to  the  100-year  site  index  tree  height)  no-harvest  buffer,  which  would 

32  encourage  maximum  LWD  recmitment  in  the  short  term,  but  would  slow  recmitment  somewhat  in 

33  the  long  term  due  to  closed  canopy  conditions  expected  to  reduce  tree  growth  (Figures  4.8-1 1 

34  through  4.8-13). 

35  As  discussed  earlier,  increases  in  LWD  recmitment  would  be  expected  to  improve  in-stream  habitat 

36  conditions,  compared  to  either  Altemative  1  or  the  other  action  altematives  in  Tier  1  streams. 

37  However,  no  differences  are  expected  for  LWD  levels  in  Tier  2  and  3  streams  from  those  expected 

38  for  Altemative  1 .  In  addition,  this  altemative  would  provide  the  same  adapfive  management 

39  benefits  identified  above  fA  Altemative  2. 

40  Alternative  4  (Increased  Management  Flexibility  HCP) 

41  Modeled  LWD  estimates  for  Altemati\'e  4  generally  decrease  over  much  of  the  modeled  period. 

42  WTiile  these  estimates  are  greater  than  Altemative  1 ,  they  are  lower  than  Altematives  2  or  3 

Montana  DS'RC  4-245  Chapter  4 

Draft  EIS  Fish  and  Fish  Habitat 


1  throughout  the  Permit  term.  This  alternative  results  in  the  lowest  recruitment  level  of  all  the 

2  alternatives  at  year  100,  for  all  modeled  scenarios  (Figures  4.8-1 1  through  4.8-13).  Despite  these 

3  comparatively  low  LWD  frequencies,  the  LWD  levels  typically  exceed  the  target  levels  (except  for 

4  the  A  and  B  channel  types  under  the  South  Lost  Creek  stand  type). 

5  These  differences  in  short-term  rates  of  in-stream  wood  (higher  than  Alternative  1,  but  not  as  high 

6  as  Altematives  2  and  3)  versus  those  in  the  long  term  (less  than  Alternatives  1  through  3),  are  likely 

7  due  to  the  combination  of  a  25-foot  no-harvest  buffer  and  relatively  greater  harvest  in  the  remainder 

8  of  the  SMZ  compared  to  the  other  action  altematives.  In  most  cases,  these  riparian  buffers  would 

9  contribute  to  adequate  in-stream  LWD  conditions,  although  these  levels  decline  somewhat  in  years 

10  50  to  100  due  to  a  larger-scale  removal  of  trees  out  to  the  100-year  site  index  tree  height  (Figures 

1 1  4.8-1 1  through  4.8-13).  hi  addition,  this  alternative  does  not  apply  the  same  adaptive  management 

12  benefits  identified  above  for  Altematives  2  and  3. 

13  As  discussed  earlier,  the  differences  in  LWD  recruitment  between  the  altematives  would  occur  for 

14  Tier  1  streams.  However,  no  differences  are  expected  for  LWD  levels  or  recmitment  in  Tier  2  and  3 

15  streams,  as  these  functions  would  continue  to  be  provided  by  existing  regulations. 

16  Summary 

17  Overall,  the  modeling  results  indicate  that  all  altematives  are  generally  effective  at  maintaining  the 

18  key  riparian  fiuiction  of  in-stream  LWD  at  a  level  that  provides  for  fish  conservation,  including  the 

19  HCP  aquatic  species.  In  most  scenarios,  all  alternatives  meet  the  established  LWD  targets  based  on 

20  actual  data  from  unmanaged  stands  (Figures  4.8-1 1  through  4.8-13).  However,  there  were 

21  differences  between  the  altematives  for  in-stream  LWD  frequencies  over  the  Permit  term,  with 

22  Altemative  3  providing  the  greatest  LWD  levels,  and  sequentially  decreasing  for  Altematives  2,  4, 

23  and  1 .  These  results  are  likely  due  to  differences  in  the  amount  of  initial  riparian  harvest 

24  immediately  adjacent  to  the  stream  banks  versus  harvest  extending  to  the  100-year  site  index 

25  tree  height. 

26  Most  of  the  scenarios  and  altematives  analyzed  for  LWD  frequencies  indicate  a  generally  declining 

27  trend  through  the  first  10  to  50  years  and  a  typically  increasing  or  stable  trend  over  the  later  part  of 

28  the  modeling  period.  This  suggests  that  the  depletion  rate  is  exceeding  the  recmitment  rate,  and  that 

29  all  of  the  altematives  result  in  some  reduction  in  the  LWD  loading  potential  due  to  varying  harvest 

30  activities  within  the  100-year  site  index  tree  height.  However,  it  should  be  noted  that  for  LWD 

3 1  recmitment.  Alternative  3  is  effectively  a  "non-management"  option  because  no  harvest  would 

32  occur  within  the  100-year  site  index  tree  height  of  Tier  1  streams.  As  expected,  Altemative  1 

33  generally  resulted  in  lower  LWD  frequencies  during  the  Permit  term,  while  Altemative  3  tended  to 

34  provide  the  highest  frequencies. 

35  Despite  generally  declining  LWD  recmitment  during  the  early  portion  of  the  modeling  period,  the 

36  results  for  most  of  the  channel  and  stand  type  combinations  suggest  that  recmitment  levels  would 

37  likely  be  similar,  or  even  slightly  greater  for  Altemative  1  after  100  years  as  compared  to  some  of 

38  the  other  altematives  (Figures  4.8-1 1  through  4.8-13).  This  pattem  is  particularly  evident  for  the 

39  South  Lost  Creek  stand  type,  which  shows  a  substantially  higher  LWD  recmitment  potential  after 

40  about  80  years  for  Altemative  1  versus  the  other  altematives.  This  pattem  is  also  consistent  across 

41  all  three  channel  types  with  this  stand  type.  The  relatively  consistent  recovery  of  LWD  during  the 

42  later  years  of  Altemative  1  is  likely  the  result  of  increased  tree  growth  within  the  SMZ  resulting 
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1  from  opening  up  the  canopy  through  the  thinning  process,  allowing  additional  recruitment  of  wood 

2  from  riparian  areas. 

3  Based  on  the  model  assumptions,  particularly  the  assumption  that  decadence  alone  produces  LWD, 

4  the  LWD  frequency  rates  for  all  alternatives  are  likely  somewhat  conser\'ative,  as  windthrow,  bank 

5  erosion,  and  insect  damage  and  disease  can  all  contribute  significantly  to  LWD  recruitment. 

6  Furthermore,  the  model  runs  did  not  incorporate  the  CMZs,  which  would  in  some  cases  expand  the 

7  no-harvest  and  partial -harvest  riparian  buffer  even  farther  from  the  stream  channel  for  the  action 

8  alternatives.  This  would  likely  result  in  higher  LWD  frequencies  at  some  locations,  at  least  over  the 

9  Permit  term. 

10  All  of  the  action  alternatives  have  some  mechanisms  for  adaptive  management,  including 

1 1  monitoring,  while  Altematixe  1  would  not  allow  changes  in  timber  harvest  prescriptions,  without 

1 2  specific  changes  in  the  existing  laws  and  regulations.  Therefore,  although  all  of  the  alternatives  are 

1 3  expected  to  maintain  adequate  stream  form  and  ftinction  characteristics,  the  action  alternatives 

1 4  would  better  ensure  in-stream  LWD  levels  to  support  native  fish  species.  Also,  because  riparian 

1 5  buffer  widths  for  these  alternatives  is  greatest  in  situations  where  HCP  aquatic  species  are  present, 

1 6  these  species  would  have  an  increased  assurance  of  properly  functioning  LWD  conditions. 

17  Stream  Temperature  and  Shading 

1 8  Riparian  vegetation  has  a  direct  influence  on  stream  water  temperature,  particularly  where  the 

19  vegetation  overhangs  the  water  surface.  The  principal  source  of  heat  for  small  mountain  streams  is 

20  direct  solar  radiation  striking  the  surface  of  the  water  (Moore  et  al.  2005);  therefore,  streamside 

2 1  canopy  cover  and  shading  have  a  primary  influence  on  stream  water  temperatures.  Harvesting  trees 

22  near  a  stream  may  reduce  the  canopy  cover  and  associated  shade  pro\'ided  to  a  stream  by  that 

23  canopy.  In  addition,  decreased  canopy  cover  tends  to  cause  lower  winter  stream  temperatures, 

24  potentially  reducing  fish  habitat  by  causing  earlier,  more  extensive,  and  longer  periods  of  ice 

25  formation. 

26  The  overall  effectiveness  of  stream  channel  shading  is  a  flinction  of  riparian  stand  type,  riparian 

27  stand  structure,  channel  incision  angles,  side-slope  gradients,  channel  processes,  disturbance 

28  regimes,  and  climatic  or  elevation  factors  associated  with  different  physiographic  regions. 

29  Therefore,  the  expected  amounts  of  shading  found  within  stream  networks  throughout  western 

30  Montana  are  considerably  variable.  In  addition  to  this  variability,  the  effectiveness  of  various 

3 1  widths  of  riparian  buffer  in  providing  shade  to  streams  is  closely  tied  to  the  100-year  site  index  tree 

32  height. 

33  The  \'alue  of  riparian  buffers  in  mitigating  stream  temperatures  has  been  recognized  for  several 

34  decades.  Browoi  ( 1 97 1 )  noted  that  on  very  small  streams,  adequate  shade  may  be  provided  by  brush 

35  species.  Rishel  et  al.  ( 1 982)  demonstrated  that  buffer  strips  help  moderate  stream  temperatures 

36  following  clearcutting  in  forests,  and  Dent  and  Walsh  ( 1 997)  found  that  the  7-day  maximum  and 

37  average  stream  temperatures  decreased  as  stream  buffer  width  increased. 

38  Simulation  of  stream  shading  processes  was  modeled  using  the  RAIS  model  (Welty  et  al.  2002). 

39  This  model  predicted  total  shade  (percent  blocking  solar  radiation)  for  the  same  stand  and  stream 

40  channel  types  used  for  LWD  simulation  described  above.  As  with  the  LWD  simulations,  consistent 
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1  riparian  zone  widths  improved  comparability  of  results.  However,  shade  from  hardwood,  brush, 

2  and  adjacent  commercial  forest  were  not  considered,  nor  was  site  topography  (including  slope). 

3  Simulations  did  vary  by  stream  channel  type,  primarily  via  the  differing  channel  widths  associated 

4  with  the  channel  type,  and  the  stream  areas  to  be  shaded  by  the  riparian  stand.  The  modeled  stream 

5  widths  were  based  on  DNRC  watershed  inventory  data  and  stratified  by  Rosgen  channel  type 

6  classifications.  Average  stream  widths  were  7.2  feet  for  Rosgen  Type  A  streams,  16.8  feet  for 

7  Rosgen  Type  B  streams,  and  5 1 .5  feet  for  the  same  combined  Rosgen  channel  types  of  D,  F,  and  G, 

8  as  discussed  for  the  LWD  recruitment  modeling. 

9  Shade  targets  were  set  based  on  the  existing  pre-harvest  shade  levels.  Although  the  relationship 

1 0  between  shade  and  temperature  is  not  well-defined  and  is  influenced  by  multiple  local  factors 

1 1  (elevation,  topography,  etc.),  Washington  State  Timber,  Fish,  and  Wildlife  (1990)  program  data 

12  indicates  that  in  medium-elevation  stands  (1,000  to  2,300  feet)  a  15  percent  reduction  in  shade,  on 

1 3  average,  will  result  in  a  1 .0  to  1 .5°  C  ( 1 .8  to  2.7°  F)  increase  in  maximum  stream  temperature.  In 

14  addition,  the  minimum  post-harvest  stream  shading  level  of  45  percent  (2,300-foot  elevation  stands) 

15  to  70  percent  ( 1 ,000-foot  elevation  stands)  is  generally  adequate  to  ensure  that  stream  reaches  meet 

1 6  water  quality  parameters  for  salmonids. 

1 7  Using  the  pertinent  literature  and  comparison  to  a  no-harvest  or  unmanaged  prescription,  the  data 

1 8  are  expected  to  show  that  (1 )  the  percent  decrease  in  shade  is  relatively  small  under  Alternative  1 

19  (e.g.,  less  than  15  percent'),  and  (2)  this  percent  decrease  is  unlikely  to  adversely  increase  stream 

20  temperatures.  The  advantage  of  this  analysis  approach  is  that  it  is  relatively  simple  and  may  show 

21  the  harvest  prescriptions  are  all  similar  in  maintaining  adequate  levels  of  shade.  Disadvantages 

22  include  the  lack  of  definitive  and  detailed  information  on  the  shade  and  temperature  relationship. 

23  Alternative  1  (No  Action) 

24  Under  existing  laws,  harvest  activities  conducted  within  the  combined  SMZ  and  RMZ  are  not 

25  required  to  maintain  a  no-harvest  buffer,  but  must  retain  all  bank  edge  trees  and  retain  enough  other 

26  trees  to  ensure  adequate  levels  of  shade,  which  is  defined  as  the  ability  to  maintain  natural 

27  temperature  ranges.  Sugden  and  Steiner  (2003)  studied  10  sites  in  western  Montana,  harvested  under 

28  Montana's  SMZ  regulations,  and  found  no  statistically  significant  increases  in  stream  temperatures 

29  compared  to  pre-harvest  conditions.  Although  limited,  these  data  suggest  that  Montana's  current 

30  SMZ  regulations  are  adequate  to  maintain  stream  temperature  regimes,  at  least  in  some  instances. 

3 1  Although  the  existing  regulations  appear  to  be  adequate  to  maintain  stream  temperatures,  the 

32  modeling  results  indicate  that  a  distinct  initial  decrease  in  stream  shading  would  occur  for  all 

33  channel  and  stand  types  immediately  after  harvest  under  Alternative  1  (Figures  4.8-14  through 

34  4.8-16).  About  half  of  the  modeled  scenarios  for  this  alternative  also  result  in  the  shade  levels  at 


Washington  State  Timber,  Fish,  and  Wildlife  ( 1 990)  program  data  indicates  that  in  medium-elevation  stands  (300  to  700  meters)  a  1 5  percent 
reduction  in  shade,  on  average,  will  result  in  a  1 .0  to  1 .5°  C  increase  in  maximum  stream  temperature  and  that  a  minimum  post-harvest  stream  shading 
level  of  45  percent  {700-mctcr  elevation  stands)  to  70  percent  (300  meter  elevation  stands)  is  generally  adequate  to  ensure  these  stream  reaches  meet 
Washington  State  water  quality  parameters  for  salmonids. 
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FIGURE4.8-14. 


MODELED  IN-STREAM  SHADING  (PERCENT  BLOCKING  SOLAR 
RADIATION)  OF  VARIOUS  STAND  TYPES  IN  ROSGEN  CLASS  A  STREAMS 
BY  DECADE 
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FIGURE  4.8-15. 


MODELED  IN-STREAM  SHADING  (PERCENT  BLOCKING  SOLAR 
RADIATION)  OF  VARIOUS  STAND  TYPES  IN  ROSGEN  CLASS  B  STREAMS 
BY  DECADE 
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FIGURE  4.8-16. 


MODELED  IN-STREAM  SHADING  (PERCENT  BLOCKING  SOLAR 
RADIATION)  OF  VARIOUS  STAND  TYPES  IN  ROSGEN  CLASS  D,  F,  AND  G 
STREAMS  BY  DECADE 
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1  10  years  being  below  the  established  shade  target  levels.  The  decreased  shading  would  occur 

2  because  existing  regulations  allow  some  harvest  within  the  SMZ  and  RMZ  immediately  adjacent  to 

3  the  stream,  thereby  reducing  riparian  forest  densities  and  shade  levels.  This  is  supported  by  the 

4  findings  of  Castelle  and  Johnson  (2000)  that  the  maximum  shade  to  a  stream  was  achieved  within 

5  50  to  100  feet  of  the  stream  channel. 

6  For  most  modeled  scenarios,  the  amount  of  stream  shade  under  Alternative  1  remains  below  pre- 

7  harvest  levels  until  about  year  50  to  70  (after  the  Permit  term).  However,  despite  the  initial  decrease 

8  in  shading.  Alternative  1  shade  levels  steadily  increase  over  time,  and  exceed  the  target  levels  by 

9  about  year  30,  for  all  model  scenarios.  These  shade  improvements  occur  at  a  relatively  fast  rate  for 

10  Alternative  1  because  the  riparian  forest  densities  are  reduced  due  to  SMZ  and  RMZ  harvest,  which 

1 1  provides  greater  light  penetration  and  increased  understory  growth,  increased  vegetated  structural 

12  heterogeneity,  and  faster  tree  growth  (Anderson  et  al.  2007). 

1 3  The  reduced  shading  resulting  from  Alternative  1  could  result  in  a  corresponding  increase  in 

1 4  summer  water  temperatures  and/or  cooler  winter  conditions,  although  the  extent  of  any  potential 

15  measurable  temperature  changes  (if  any)  is  unknown.  Based  on  other  studies  (Washington  State 

16  TFW  1990;  Sugden  and  Steiner  2003),  it  can  be  assumed  that  any  temperature  increase  would  be 

1 7  relatively  small  (i.e.,  less  than  1 .5"  C  [2.7"  F]  maximum  temperature  increase),  if  not  unmeasurable. 

1 8  The  shade  modeling  results  suggest  that  the  greatest  potential  for  temperature  effects  would  most 

1 9  likely  occur  within  the  first  decade,  and  gradually  diminish  throughout  the  modeling  period,  taking 

20  about  50  to  70  years  to  return  to  the  pre-harvest  baseline  conditions. 

21  Alternative  2  (Proposed  HCP) 

22  On  average,  the  riparian  timber  harvest  conservation  commitments  provided  by  Alternative  2  are 

23  expected  to  result  in  the  retention  of  about  80  percent  of  the  trees  and  shrubs  in  the  RMZs  of  Tier  1 

24  streams,  including  fiall  retention  in  the  25-foot  no-harvest  buffer.  As  a  result,  the  direct  and  indirect 

25  effects  on  stream  shading  are  expected  to  be  measurably  reduced  compared  to  Alternative  1 .  In  all 

26  scenarios  modeled,  the  shade  levels  resulting  from  the  implementation  of  the  Alternative  2 

27  increased  or  were  maintained  throughout  the  Permit  term  (Figures  4.8-14  through  4.8-16). 

28  In  most  of  the  scenarios  modeled,  the  shade  levels  resulfing  from  the  implementation  of  Alternative 

29  2  tend  to  increase  slightly  over  time  (Figures  4.8-14  through  4.8-16).  The  exceptions  are  the  Swede 

30  Creek  stand  type  for  the  A  and  B  stream  channel  types,  where  there  was  only  a  slight  decrease  in 

3 1  shade  over  fime.  In  contrast,  after  the  initial  post-harvest  decrease  in  shade  levels  for  Alternative  1, 

32  there  was  a  gradual  increase  through  the  end  of  the  100-year  modeling  period  for  all  stand  and 

33  channel  types.  However,  for  all  model  scenarios  over  the  entire  modeling  period.  Alternative  2 

34  provided  equal  or  greater  in-stream  shade  than  did  Alternative  1.  In  addition,  all  of  the  scenarios 

35  evaluated  for  Alternative  2  indicate  shade  levels  at  least  10  percent  greater  than  the  established 

36  target  levels. 

37  Altemafive  2  contains  several  allowances  for  salvage  harvest  of  disease-  or  insect-infested  trees 

38  from  within  the  25-foot  no-harvest  buffer  on  Tier  1  streams,  and  salvage  harvest  of  fire-killed  trees 

39  to  exceed  the  normal  50  percent  retention  requirement  in  that  portion  of  a  Tier  1  RMZ  outside  the 

40  25-foot  no-harvest  buffer.  Alternative  2  also  allows  for  the  management  of  a  portion  of  the  total 

41  Tier  1  RMZ  acreage  using  harvest  prescripfions  designed  to  meet  the  minimum  retention  tree 

42  requirement  of  the  SMZ  Law. 
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1  These  allowances  are  limited  in  extent  and  scope  and  are  not  expected  to  have  a  substantial  effect  on 

2  stream  shade  and  stream  temperatures  within  the  HCP  project  area.  For  example,  salvage 

3  allowances  would  be  limited  to  harvest  affecting  less  than  20  acres  of  RMZ,  and  the  portion  of 

4  RMZ  managed  down  to  the  requirement  of  the  SMZ  Law  would  not  exceed  15  percent  of  total  Tier 

5  1  RMZ  area  w  ithin  each  DNRC  administrative  unit. 

6  The  limited  amount  of  RMZ  area  managed  under  these  allowances  would  still  be  subject  to  the 

7  requirements  of  the  SMZ  Law;  therefore,  it  is  expected  to  have  effects  similar  to  those  described 

8  under  Altemati\'e  1 .  In  addition,  salvage  harvest  conducted  under  these  allowances  would  also  be 

9  required  to  retain  a  minimum  of  10  trees  per  100  feet  of  stream  within  the  first  25  feet  of  RMZ. 

1 0  Salvage  har\'est  would  also  be  required  to  retain  all  streambank  trees  and  all  downed  trees  lying 

1 1  within  the  stream  channel  or  embedded  within  the  stream  bank. 

1 2  Based  on  the  shade  analysis,  the  stream  temperatures  are  not  expected  to  measurably  increase  from 

1 3  direct  solar  input,  or  indirectly  from  the  moderate  changes  in  microclimate  or  soil  temperature 

1 4  expected  to  occur  from  the  selective  harvest  regimes  used  by  DNRC.  Although  the  analyses  of 

1 5  Altemati\e  2  typically  indicate  increasing  shade  levels  throughout  the  modeled  period,  this  situation 

1 6  applies  specifically  to  Tier  1  (stream  reaches  supporting  or  potentially  supporting  the  HCP  fish 

1 7  species).  For  all  other  streams,  including  reaches  of  HCP  fish  streams  that  do  not  directly  support 

1 8  these  fish  species,  the  management  commitments  would  be  the  same  as  those  identified  under 

1 9  Alternative  1 .  Thus,  the  existing  SMZ  and  RMZ  harvest  regulations  would  apply  to  these  riparian 

20  areas.  As  a  result,  additional  protection  would  be  provided  to  stream  reaches  currently  or 

2 1  potentially  supporting  the  HCP  fish  species,  and  current  levels  of  protection  would  continue  to 

22  occur  for  the  other  streams  through  the  implementation  of  existing  regulations. 

23  Under  Alternative  2,  there  would  be  a  greater  potential  for  short-term  temperature  effects  in  Tier  2 

24  and  3  streams,  compared  to  Tier  1  streams.  However,  the  overall  effects  are  expected  to  be  less  than 

25  for  Alternative  1  due  to  the  increased  harvest  restricrions  on  Tier  1  streams  (commitment  AQ-RM 1) 

26  and  the  same  protection  levels  for  all  other  streams  as  Alternative  1 .  In  addition.  Tier  2  and  3 

27  streams  tend  to  be  smaller  headwater  streams  that  can  be  effectively  shaded  by  shrubs  and  brush, 

28  w^hich  would  recover  substantially  quicker  than  the  taller  trees  required  to  shade  larger  stream 

29  reaches.  While  Alternative  2  emphasizes  the  protection  of  HCP  fish  species,  the  conservation 

30  commitments  would  also  benefit  other  fish  species  occupying  the  same  habitat. 

3 1  In  addition  to  merely  providing  a  mechanism  for  improving  shade  conditions  in  riparian  areas, 

32  Alternative  2  includes  stream  temperature  monitoring  to  verify  the  effectiveness  of  this  conservation 

33  commitment  (AQ-RM  1 ).  Under  the  HCP  riparian  timber  harvest  conservation  strategy,  DNRC 

34  would  monitor  stream  temperatures  to  ensure  that  riparian  harvest  prescriptions  maintain  suitable 

35  shade  and  stream  temperature  regimes  (less  than  a  1  °  C  [1 .8°  F]  increase  from  baseline  conditions) 

36  in  Tier  1  steams.  In  most  cases,  a  change  in  stream  temperature  of  less  than  1°  C  (1 .8°  F)  would  not 

37  adversely  affect  HCP  fish  species,  particularly  where  upstream  maximum  temperatures  are  within 

38  the  acceptable  peak  seasonal  temperature  range  for  the  HCP  fish  species  (less  than  1 5°  C  [59°  F]). 

39  In  addition,  the  1°  C  ( 1 .8°  F)  temperature  change  threshold  is  generally  appropriate  given  the 

40  accuracy  of  stream  temperature  monitoring  equipment,  the  natural  variability  inherent  within  any 

41  gi\en  stream  reach,  and  the  ability  to  statistically  differentiate  significant  differences  in  sfream 

42  temperatures  with  a  limited  sample  size. 
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1  The  results  of  the  monitoring  efforts  are  expected  to  provide  substantial  indications  that  the  aquatic 

2  conservation  strategy  is  effective  at  maintaining  the  key  riparian  functions  influencing  fisheries 

3  habitat  at  a  level  that  provides  conservation  of  HCP  fish  species  and  protection  of  other  native 

4  aquatic  species. 

5  As  discussed  above,  the  proposed  HCP  includes  conservation  commitments  to  maintain  stream 

6  temperatures  in  Tier  1  streams,  but  would  rely  on  existing  regulations  for  Tier  2  and  3  streams 

7  (commitments  AQ-RM2  and  3).  While  this  is  still  a  benefit  to  the  HCP  fish  species,  there  is  some 

8  potential  for  effects  in  the  upper  watersheds  to  measurably  alter  downstream  conditions.  However, 

9  streams  in  the  upper  watersheds  are  typically  small  enough  to  be  protected  (shaded)  by  low-level 

10  vegetation  (i.e.,  shrubs  and  saplings).  This  type  of  vegetation  would  recover  relatively  quickly  after 

1 1  a  disturbance  from  forest  management  activities  to  restore  adequate  shade  conditions. 

12  As  with  other  components  of  the  proposed  HCP,  if  the  monitoring  results  indicate  any  deficiencies 

1 3  or  inadequacies,  DNRC  would  collaborate  with  the  USFWS  within  the  adaptive  management 

14  framework  to  devise  and  implement  alternative  conservation  commitments  that  would  meet  the 

1 5  management  objectives  and  biological  goals  of  the  proposed  HCP. 

16  Alternative  3  (Increased  Conservation  HCP) 

1 7  The  shade  modeling  results  for  Altemative  3  are  generally  very  similar  to  those  for  Alternative  2. 

1 8  Although  Altemative  3  would  provide  slightly  more  shade  for  each  time  step  interval,  in  most  cases 

19  this  increase  is  negligible  (less  than  1  percent)  and  in  no  cases  is  it  greater  than  4  percent  (see 

20  Figures  4.8-14  through  4.8-16).  These  results  indicate  that  the  additional  timber  harvest  restrictions 

2 1  provided  by  Altemative  3  do  not  substantially  affect  the  stream  shading  characteristics  of  the  RMZs 

22  of  Tier  1  streams.  Therefore,  Alternative  3  is  not  expected  to  substantially  improve  water 

23  temperature  conditions,  compared  to  Altemative  2,  for  streams  supporting  HCP  fish  species, 

24  although  it  would  improve  conditions  relative  to  Altemative  1 .  It  should  be  noted  however,  that  the 

25  no-harvest  requirement  within  the  100-year  site  index  tree  height  of  a  stream  under  Altemative  3  is 

26  comparable  to  a  "no-management"  scenario  in  regard  to  stream  temperature.  Shading  and  water 

27  temperature  conditions  for  other  streams  (Tier  2  and  3)  adjacent  to  the  timber  harvest  units  would 

28  likely  be  similar  to  existing  conditions  due  to  the  continued  application  of  existing  RMZ 

29  regulations.  In  addition,  these  streams  are  typically  small  enough  to  be  protected  (shaded)  by 

30  low-level  vegetation  (i.e.,  shrubs  and  saplings),  so  the  additional  riparian  protection  provided  by 

3 1  Altemative  3  is  not  expected  to  provide  substantial  differences  in  temperature  conditions  compared 

32  to  the  other  aUematives.  The  monitoring  and  adaptive  management  provisions  of  the  proposed  HCP 

33  would  also  apply  to  this  altemative,  and  provide  a  mechanism  to  evaluate  the  adequacy  of  this 

34  altemative  to  maintain  stream  water  temperatures. 

35  Alternative  4  (Increased  Management  Flexibility  HCP) 

36  The  shade  modeling  results  for  Altemative  4  are  generally  very  similar  to  those  for  Altematives  2 

37  and  3  (Figures  4.8-14  through  4.8-16).  The  modeling  results  indicate  that  the  25-foot  no-harvest 

38  buffer  component  incorporated  in  all  three  of  these  altematives  is  the  primary  factor  in  maintaining 

39  stream  shade,  and  that  management  activities  outside  of  this  zone  do  not  appear  to  substantially 

40  affect  the  shading  characteristics  of  the  riparian  corridor.  Because  it  is  assumed  that  water 

41  temperatures  are  primarily  affected  by  riparian  shade,  the  potential  temperature  effects  of 

42  Altemative  4  would  be  similar  to  the  other  action  altematives.  Also  similar  to  the  other  action 

43  altematives,  the  monitoring  and  adaptive  management  provision  in  Altemative  4  would  allow  the 
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1  evaluation  of  the  adequacy  of  this  alternative  to  maintain  stream  water  temperatures.  Because  there 

2  are  no  specific  commitments  for  Tier  2  and  3  streams  for  any  of  the  action  alternatives,  the  water 

3  temperatures  in  these  streams  are  expected  to  be  similar  to  Alternative  1 . 

4  Summary 

5  0\erall,  the  modeling  results  indicate  that  all  three  action  alternatives  are  similarly  effective  at 

6  maintaining  the  key  riparian  function  of  shading  and  stream  temperature  at  a  level  that  provides  for 

7  the  conser\'ation  offish,  including  HCP  aquatic  species.  Stream  shading  under  Alternative  1  is 

8  substantially  decreased  by  initial  harvest,  with  decreases  in  stream  shading  in  the  first  decade 

9  following  harvest  ranging  from  1 1  percent  to  20  percent,  depending  on  the  scenario.  Although 

1 0  Alternative  1  stream  shading  showed  a  gradual  increase  through  the  end  of  the  modeling  period,  the 

1 1  level  of  shading  never  exceeded  the  shade  levels  of  the  action  alternatives. 

1 2  Based  on  the  projected  levels  of  shading,  none  of  the  action  alternatives  would  result  in  a 

1 3  measurable  negative  effect  on  maximum  summer  or  minimum  winter  stream  temperatures.  While 

1 4  the  HCP  fish  species  would  likely  benefit  more  from  these  action  alternatives,  because  of  the 

1 5  specific  conservation  commitments  for  Tier  1  streams,  these  alternatives  also  would  be  expected  to 

1 6  protect  other  aquatic  species.  In  addition,  the  action  alternatives  all  have  monitoring  and  adaptive 

1 7  management  provisions  that  Alternative  1  lacks.  These  features  would  allow  appropriate 

1 8  adjustments  to  the  conservation  strategy,  based  on  the  adequacy  of  these  alternatives  to  maintain 

1 9  stream  water  temperatures.  Conversely,  the  reduced  shading  resulting  from  Alternative  1 , 

20  particularly  in  the  first  decades  following  timber  harvest,  may  result  in  a  corresponding  increase  in 

2 1  summer  water  temperatures  and/or  cooler  winter  conditions,  although  the  likely  magnitude  of  any 

22  such  change  would  be  relatively  small. 

23  Connectivity 

24  A  primary  aspect  of  maintaining  adequate  fish  connectivity  is  the  proper  installation,  maintenance, 

25  and  periodic  replacement  of  culverts.  An  evaluation  offish  passage  conditions  found  124  known 

26  culvert  barriers  to  fish  passage  on  trust  lands".  Of  these,  106  (85  percent)  occur  on  streams 

27  supporting  HCP  aquatic  species  and  18(15  percent)  occur  on  other  streams  (DNRC  2006h) 

28  (Table  4.8-12).  The  evaluafion  also  indicated  that  the  oldest  culvert  was  about  50  years  old, 

29  although  the  estimated  functional  life  of  a  culvert  is  about  35  years.  Replacing  these  culverts  every 

30  35  years  would  result  in  a  baseline  average  of  about  3.5  culvert  replacements  per  year  (124  culverts 

31  in  35  years).  Using  the  proportion  of  HCP  to  non-HCP  fish  species  passage  sites  described  above 

32  (0.85  HCP  fish  species  sites),  this  replacement  rate  would  result  in  replacing  culverts  at  about 

33  3.0  HCP  fish  species  passage  sites  per  year. 


Culvert  inventory  data  current  as  of  March  2005. 
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1  In  addition,  as  the  average  lifespan  of  culverts  is  estimated  at  35  years,  there  is  an  identified  need  to 

2  regularly  replace  culverts  before  they  fail.  A  separate  DNRC  road  inventory  classified  132  culverts 

3  on  430  miles  of  road  as  having  moderate  or  high  risk  of  failing.  Of  these  potential  problem  sites, 

4  about  38  percent  would  be  likely  to  be  replaced  due  to  fish  passage  concerns  (i.e.,  insufficient 

5  capacity  or  structure  damage). 

6  Despite  the  increased  efforts  to  improve  habitat  and  connectivity  conditions  for  native  trout  species 

7  throughout  western  Montana,  other  factors  may  be  minimizing  the  potential  gains.  Some  bull  trout 

8  populations  were  depressed  in  drainages  with  no  physical  barriers  to  migratory  fish,  suggesting  that 

9  other  downstream  mortality  factors,  such  as  predation  or  temperature,  may  be  playing  a  bigger  role 

10  in  the  extirpation  of  those  stocks  (Nelson  et  al.  2002).  Efforts  to  improve  connectivity  are  intended 

11  to  reestablish  adequate  fish  access  to  historical  habitat  areas  by  removing  or  modifying  man-made 

12  structures.  However,  this  also  increases  the  risks  of  introducing  or  spreading  diseases  and  non- 
13  native  fish  into  areas  currently  unaffected  by  these  factors. 

14  Alternative  1  (No  Action) 

15  While  the  existing  rules  and  regulafions  are  directly  or  indirectly  applicable  to  fish  connectivity,  the 

16  existing  strategy  does  not  identify  a  clear  and  detailed  set  of  standards  for  providing  or  enhancing 

17  connectivity.  However,  the  current  regulafions  are  intended  to  ensure  fisheries  connectivity  for  all 

18  species  and  life  stages.  Although  there  are  no  specific  design  criteria  regulations  or  formal 

19  commitments,  DNRC  currently  uses  a  standard  of  emulating  the  natural  streambed  form  and 

20  fiinction  when  installing  or  replacing  road  culverts.  This  is  expected  to  provide  adequate  fish 

21  passage  conditions  to  adult  and  juvenile  bull  trout,  westslope  cutthroat  trout,  and  Columbia  redband 

22  trout  over  a  range  of  low  to  bankftall  flow  levels. 

23  Habitat  connectivity  would  gradually  improve  under  Alternative  1 ,  as  blocking  road  culverts  are 

24  repaired  or  replaced  when  existing  roadways  are  upgraded  to  facilitate  trust  land  management 

25  activities.  These  upgrades  would  only  occur  as  particular  roads,  or  sections  of  roads,  would  be 

26  required  to  conduct  these  management  activities.  The  upgrades  would  comply  with  existing 

27  regulations,  laws,  and  appropriate  recovery  plans.  However,  they  would  not  necessarily  follow  a 

28  comprehensive,  coordinated,  and  effective  conservation  or  recovery  plan  for  the  HCP  fish  species 

29  populations. 

30  Problem  culverts  would  be  upgraded  according  to  existing  regulations  and  established  BMPs. 

31  While  this  will  likely  include  the  continuation  of  the  existing  DNRC  design  protocols  for  providing 

32  adequate  fish  passage  conditions  over  a  range  of  flows  (including  bankfuU  with)  and  for  a  wide 

33  range  of  species  and  life  stages,  there  would  be  no  specific  assurances  of  where  and  when  these 

34  improvements  would  occur.  Therefore,  there  would  likely  be  sporadic  and  dispersed  improvements 

35  in  fish  passage  conditions  and/or  species  distribution  throughout  the  HCP  project  area. 

36  In  addition  to  improving  fish  passage  conditions  on  existing  roads,  all  new  roads  would  be 

37  constructed  to  these  same  design  standards,  thereby  minimizing  new  restrictions  to  the  distribution 

38  and  movement  offish  in  the  future.  However,  there  would  be  no  particular  emphasis  or  strategy  for 

39  improving  connectivity  for  bull  trout,  westslope  cutthroat  trout,  and  Columbia  redband  trout,  or  on 

40  streams  occupied  by  these  species.  Therefore,  correcting  existing  connectivity  problems  would  be 

41  just  as  likely  to  occur  on  streams  containing  HCP  fish  species  as  on  other  fish-bearing  streams,  so 

42  some  populations  of  HCP  fish  species  currently  affected  by  connectivity  restrictions  would  continue 
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1  to  be  affected  for  some  undetermined  time.  Given  the  average  useftil  lifespan  of  culverts  (estimated 

2  at  about  35  years),  connectivity  restrictions  could  extend  for  several  generations  offish. 

3  Alternative  1  would  continue  existing  policy,  which  would  result  in  a  replacement  rate  of  about 

4  3.0  culverts  per  year  on  HCP  fish  species  streams  (Table  4.8-22).  However,  this  schedule  does  not 

5  necessarily  ensure  that  the  most  problematic  culverts  would  be  replaced  first.  Similarly,  there 

6  would  be  no  pnontization  for  replacing  culverts  that  block  or  restrict  access  for  the  HCP  fish 

7  species,  or  that  would  open  up  the  largest  habitat  reaches  for  these  species. 


8 
9 

10 


TABLE  4.8-22. 


ESTIMATED  TIMEFRAME  AND  AVERAGE  YEARLY  REPLACEMENT 
RATE  OF  CULVERTS  WITHIN  THE  HCP  PROJECT  AREA  FOR  ALL 
ALTERNATIVES 


Alternative 


Estimated  Culvert 
Replacement  Rate  for 

All  Known  Barrier 

Culverts  on  Streams 

with  HCP  Fish 

Species  in  HCP 

Project  Area  (Number 

per  Year)1 


Estimated 

Timeframe  to 

Estimated  Culvert 

Estimated 

Replace  All  Known 

Replacement 

Timeframe  to 

Barrier  Culverts  on 

Rate  for  High-risk 

Replace  All 

Streams  With  HCP 

Culverts  in  HCP 

High-risk 

Fish  Species  in 

Project  Area 

Culverts  in  HCP 

HCP  Project  Area 

(Number  per 

Project  Area 

(Years) 

Year) 

(Years) 

-35^ 

Unknown 

Unknown 

30^ 

9.5^ 

25^ 

20^ 

11.9' 

20' 

-35^ 

Unknown 

Unknown 

12 
13 
14 

15 
16 


17 
18 
19 
20 


Alternative  1 
Alternative  2 
Alternative  3 
Alternative  4 


-3.0' 
3.5^ 
5.3^ 

-3.0' 


Based  on  the  average  (35-year)  culvert  lifespan,  although  the  actual  replacement  schedule  is  unknown. 
^  Replacements  completed  in  1 5  years  for  bull  trout  streams  and  30  years  for  westslope  cutthroat  trout  or  redband  trout  streams. 
^  Replacements  completed  in  10  years  for  bull  trout  streams  and  20  years  for  westslope  cutthroat  trout  or  redband  trout  streams. 
'  Replacements  completed  in  1 5  years  for  bull  trout  streams  and  25  years  for  westslope  cutthroat  trout  or  redband  trout  streams. 
^  Replacements  completed  in  10  years  for  bull  trout  streams  and  20  years  for  westslope  cutthroat  trout  or  redband  trout  streams. 
Source:  DNRC  (2006h). 

In  addition,  Alternative  1  does  not  contain  specific  commitments  to  inventory  or  address  road- 
stream  crossing  problems  in  the  HCP  project  area.  Therefore,  although  these  problems  are 
documented  to  exist,  no  estimate  of  the  timefi-ame  for  problem  identification  or  correcfion  can  be 
made  for  Altemative  1 . 


2 1  Furthermore,  Altemative  1  does  not  provide  specific  monitoring  or  adaptive  management  programs. 

22  As  a  result,  the  culvert  replacement  project  would  be  implemented  using  the  most  recent  BMPs, 

23  with  the  assumption  that  adequate  effectiveness  was  achieved.  This  altemative  assumes  that  each 

24  culvert  would  be  replaced,  about  once  every  35  years,  unless  it  failed  due  to  hydrologic 

25  insufficiencies.  Eventually,  this  altemative  would  likely  restore  connectivity  for  the  HCP  fish 

26  species,  but  there  is  considerable  uncertainty  of  how  effective  this  would  be  for  the  recovery  or 

27  conser\'ation  of  these  species  because  there  would  be  no  specific  coordination  with  species  recovery 

28  plans. 

29  Alternative  2  (Proposed  HCP) 

30  In  addition  to  applymg  all  existing  stream  crossing  regulations,  as  in  Altemative  1,  Altemative  2 

3 1  would  conduct  and  update  ongoing  DNRC  fish  passage  assessments  within  the  HCP  project  area, 

32  specifically  targeting  those  areas  with  known  and  presumed  HCP  fish  species  habitat  (commitment 
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1  AQ-FC3).  These  data  would  allow  prioritization  of  road- stream  crossing  improvements  for  streams 

2  with  HCP  fish  species  based  on  existing  levels  of  connectivity,  HCP  fish  species  status,  and 

3  population  conservation  goals  (commitment  AQ-FC4). 

4  This  alternative  includes  additional  mitigation  measures  to  minimize  impacts  to  HCP  fish  species 

5  habitat  resulting  fi^om  construction  associated  with  site  improvements.  This  prioritization  would 

6  lead  to  completing  the  connectivity  improvements  within  1 5  years  for  bull  trout  streams  and 

7  30  years  for  streams  with  westslope  cutthroat  trout  or  Columbia  redband  trout,  with  some 

8  allowances  (commitments  AQ-FC5,  6,  and  7).  This  commitment  includes  a  consistent  timetable  for 

9  progressive  improvements  to  meet  fish  passage  standards  at  all  problem  crossings  on  HCP  fish 

10  species  streams.  This  timetable  would  result  in  a  culvert  replacement  rate  of  about  3.5  per  year. 

1 1  While  this  is  slightly  greater  than  the  rate  expected  under  Alternative  1 ,  the  HCP  fish  connectivity 

12  commitments  would  ensure  that  the  most  problemafic  culverts  would  be  improved  first,  thus 

13  improving  connectivity  for  all  HCP  aquatic  species  within  a  defined  timeframe. 

14  The  HCP  commitments  provide  assurances  that  the  problem  culverts  would  be  corrected  in  a  more 

1 5  timely  manner  than  Altemarive  1 ,  resulting  in  a  longer  period  for  fish  to  re-populate  upstream  areas 

16  previously  blocked  or  restricted,  as  compared  to  Alternative  1 .  This  improved  connectivity  is 

1 7  expected  to  reduce  the  isolation  of  potentially  non-viable  sub-populafions  and  the  associated  risks  of 

1 8  extinction. 

19  The  other  HCP  conservation  strategies,  including  the  sediment  reduction  conservation  strategy,  also 

20  would  help  to  improve  connecrivity  within  the  HCP  project  area.  Under  Alternative  2,  there  are 

21  specific  commitments  on  timefi-ames  for  the  identification  and  correction  of  road-stream  crossings 

22  with  a  high  risk  of  sediment  delivery  (commitment  AQ-SD2).  Because  no  such  commitments  apply 

23  to  Alternative  1,  an  alternatives  comparison  of  improvement  rates  for  the  at-risk  road-stream  site 

24  improvements  cannot  be  directly  made,  although  Alternative  2  would  result  in  a  substantially  faster 

25  rate  of  improvement,  due  to  the  associated  sediment  reduction  conservation  strategy  commitments. 

26  The  riparian  timber  harvest  conservation  strategy  also  would  help  to  maintain  quality  fish  habitat 

27  conditions  in  the  HCP  project  area,  and  the  fish  connectivity  conservation  strategy  would  increase 

28  or  improve  fish  access  to  these  areas,  thus  allowing  increased  access  of  HCP  aquatic  species  to 

29  improved  habitat  areas  to  support  them.  Alternative  2  also  includes  a  fish  connectivity  monitoring 

30  and  adaptive  management  commitment,  which  is  in  addition  to  those  described  under  Alternative  1. 

31  To  verify  that  the  road  crossing  improvements  adequately  provide  the  connectivity  conditions 

32  necessary  for  viable  HCP  fish  populations,  DNRC  would  conduct  post-installation  effectiveness 

33  monitoring  at  improved  road  crossings  on  known  or  suspected  HCP  fish  species  streams,  depending 

34  on  the  type  of  new  structure.  The  monitoring  schedule  would  include  assessments  at  2,  5,  and 

35  10  years  following  structure  installation,  as  well  as  inspections  after  large  flood  events. 

36  Alternative  2  also  incorporates  adaptive  management  practices  by  using  the  best  available 

37  technology  and  research  to  assess  connectivity  at  existing  road-stream  crossings,  by  re-evaluating 

38  site  prioritization  status,  and  continuing  to  evaluate  new  installation  methods  or  techniques  for 

39  providing  connectivity.  As  part  of  adaptive  management,  DNRC  would  commit  to  prescribed 

40  actions  to  correct  deficiencies  if  a  new  installation  fails  to  emulate  the  streambed  form  and  fiinction 
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1  (as  determined  by  post-installation  effecti\eness  monitoring),  as  well  as  a  reporting  schedule  with 

2  the  USFW'S  to  re\ie\\  and  discuss  HCP  fish  connecti\'ity  issues. 

3  Alternative  3  (Increased  Conservation  HCP) 

4  This  altemati\  e  is  similar  to  Altemati\  e  2.  except  that  it  would  complete  connectivity  improvements 

5  within  10  years  for  known  or  suspected  bull  trout  streams  and  20  years  for  westslope  cutthroat  trout 

6  and  Columbia  redband  trout  streams.  v\ith  some  allowances.  Because  this  increased  rate  of  fish 

7  passage  improxements  would  result  in  a  replacement  rate  of  about  5.3  culverts  per  year  on  HCP  fish 

8  species  streams,  a  longer  time  period  would  be  provided  for  fish  populations  to  re-colonize  blocked 

9  habitats  and  for  enhancement  of  isolated  fish  populations.  Therefore,  .A.ltemative  3  would  provide  a 

10  somewhat  greater  benefit  to  the  connecri\it\'  habitat  component. 

1 1  In  addition,  this  alternative  includes  commitments  goxeming  the  identificafion  and  correction  of 

12  road-stream  crossings  with  a  high  risk  of  sediment  deli\er\'.  Similar  to  Alternative  2.  Altemari\e  3 

13  would  also  incorporate  effectiveness  monitoring  and  adapti\e  management  practices. 

14  Alternative  4  (Increased  Management  Flexibility  HCP) 

15  This  altemati\e  would  replace  cuherts  on  a  project-by-project  basis,  with  no  specific  commitments 

1 6  to  preferentially  address  culverts  on  HCP  fish  species  streams  and  no  commitments  for  the 

1 7  correction  of  road-stream  crossings  with  a  high  risk  of  sediment  delivery.  Therefore,  the  results  of 

1 8  this  altemati\'e  are  expected  to  be  the  same  as  Alternative  1 . 

19  Summary 

20  The  overall  timefi^ames  and  rates  for  culvert  replacement  vary  between  the  alternatives. 

2 1  Altemati\ es  2  and  3  contain  specific  commitments  for  replacing  known  barrier  cuherts  and  to 

22  correct  identified  high-risk  road-stream  crossings,  while  Altemati\es  1  and  4  do  not.  In  addition, 

23  Altemati\ es  2  and  3  contain  effecti\eness  monitoring  and  adapti\e  management  components,  to 

24  ensure  that  desired  levels  of  connectivity  are  being  achie\ed.  Therefore,  Altemative  3,  which  would 

25  correct  connecti\it\^  problems  at  a  faster  rate,  would  benefit  fish  passage  to  the  greatest  degree, 

26  especially  for  the  HCP  aquatic  species.  Altemati\e  2  would  also  improve  connectivity',  but  at  a 

27  slightly  lower  rate  than  Altemati\e  3. 

28  Alteraati\es  1  and  4  would  continue  to  implement  existing  DNRC  policies  and  procedures  with  no 

29  specific  commitments  to  preferentially  address  cuherts  on  HCP  fish  species  streams  and  no 

30  commitments  for  the  correction  of  road-stream  crossings  with  a  high  risk  of  sediment  delivery. 

3 1  Although  it  is  expected  that  these  altematives  would  e\entually  restore  connectivity  for  the  HCP 

32  and  other  fish  species,  there  is  considerable  uncertainty  as  to  how  effective  this  would  be  for  the 

33  reco\er\'  or  conser\ation  of  the  HCP  fish  species  because  there  would  be  limited  prioritizanon  of 

34  fish  passage  banners  and  little  specific  coordination  with  species  recover)'  plans. 

35  Other  Habitat  Factors 

36  In  addition  to  the  effects  on  habitat  complexity'  and  stream  temperature  and  shading,  riparian  areas 

37  perform  a  \ariet\-  of  ecological  fiinctions.  including  regulating  the  exchange  of  energy,  nutrients, 

38  and  organic  matter  to  streams  (Swanson  et  al.  1982;  Gregory  et  al.  1997).  Due  to  the  multiple 

39  ecological  funcrions  pro\ided  by  riparian  areas,  any  physical  changes  to  riparian  habitat  are 

40  expected  to  have  a  corresponding  influence  on  these  funcfions.  Microclimate,  particularly  solar 
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1  radiation  and  air  temperature  near  the  ground  surface,  is  very  sensitive  to  changes  in  canopy  cover 

2  and  is  highly  variable  in  time  and  space  (Chen  et  al.  1999).  Anderson  et  al.  (2007)  also  observed 

3  that  microclimate  gradients  were  strongest  within  about  30  feet  ( 1 0  meters)  of  the  centerline  of 

4  headwater  streams,  forming  a  distinct  area  of  stream  influence  within  the  broader  riparian  corridors. 

5  Chen  et  al.  ( 1 999)  found  that  the  distance  from  the  edge  of  a  harvest  area  to  where  microclimate 

6  alterations  could  be  detected  varied  from  tens  of  feet  for  a  variable  such  as  soil  moisture  to  hundreds 

7  of  feet  for  wind  velocity.  However,  this  evaluation  did  not  specifically  address  microclimate 

8  changes  in  riparian  habitats. 

9  Establishing  or  maintaining  access  roads  has  the  potential  to  increase  recreational  fishing  pressure, 

10  poaching,  and  introductions  of  non-nafive  fish  species.  These  activities  could  adversely  affect 

1 1  native  fish  populations,  including  the  three  HCP  fish  species.  Fishing  and  poaching  activities  could 

12  directly  affect  these  fish  populations  through  the  intentional  or  unintentional  removal  offish  and 

13  incidental  hooking  or  handling  mortality.  The  introduction  of  non-native  species  could  lead  to 

14  indirect  effects,  such  as  increased  competition  for  resources  (e.g.,  food,  rearing  habitat,  etc.),  or 

1 5  more  direct  effects  from  increased  predation. 

1 6  A  stream  and  its  floodplain  comprise  a  dynamic  environment  where  the  floodplain,  channel,  and 

1 7  bedforms  evolve  through  natural  processes  that  erode,  transport,  sort,  and  deposit  alluvial  materials 

1 8  (Rosgen  1996).  Stable  streams  migrate  across  the  landscape  slowly  over  long  periods  of  time  while 

1 9  maintaining  their  form  and  function.  Naturally  stable  streams  must  be  able  to  transport  the  sediment 

20  load  supplied  by  the  watershed.  Land  use  changes  in  the  watershed  and  channelization  can  alter 

21  these  processes,  leading  to  large  adjustments  in  channel  form  (i.e.,  extreme  bank  erosion  or  incision) 

22  before  a  new  equilibrium  is  achieved.  Riparian  vegetation  helps  maintain  channel  form  and  in- 

23  stream  habitat  through  the  restriction  of  sediment  input  or  slowing  of  sediment  moving  through  the 

24  system.  The  presence  of  LWD  also  affects  channel  forming  processes  by  adding  hydraulic 

25  roughness  (Bilby  and  Ward  1 989). 

26  Alternative  1  (No  Action) 

27  As  indicated  above  under  the  riparian  shade  discussions,  existing  laws  do  not  require  a  no-harvest 

28  buffer  in  riparian  areas,  except  to  retain  all  bank  edge  trees  and  enough  other  trees  to  ensure 

29  adequate  levels  of  shade  to  maintain  natural  temperature  ranges.  Although  the  existing  regulations 

30  appear  to  be  adequate  to  maintain  stream  temperatures,  the  modeling  results  indicate  that  a 

3 1  substantial  initial  decrease  in  stream  shading  would  occur  for  all  channel  and  stand  types  under 

32  Alternative  1  (Figures  4.8-14  through  4.8-16).  These  changes  suggest  that  corresponding  changes 

33  to  the  ecological  functions  affected  by  the  integrity  and  condition  of  the  riparian  zone  could  also 

34  occur.  This  would  include  effects  on  microclimate  and  stream  form  and  function. 

35  It  is  expected  that  those  habitat  factors  that  are  affected  directly  or  indirectly  by  shade  should 

36  respond  to  the  gradual  changes  in  shade  characteristics  estimated  over  time.  However,  it  is 

37  uncertain  whether  all  the  factors  would  respond  and  recover  at  the  same  rate  as  the  shade  recovery 

38  process,  as  they  can  be  influenced  by  a  broader  area  than  just  the  riparian  zone.  For  example, 

39  hydrologic  characteristics  are  influenced  by  the  conditions  throughout  the  watershed,  with 

40  correspondingly  less  influence  fi^om  riparian  conditions.  Changes  in  flow  regime  affect  a  broad 

41  range  of  in-stream  habitat  conditions,  as  well  as  the  potential  for  natural  riparian  processes  to 

42  maintain  the  habitat. 
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1  Alternative  1  does  not  contain  monitoring  requirements  or  adaptive  management  practices  as 

2  applied  to  the  aquatic  habitat  components  (in-stream  LW'D.  stream  temperature,  sediment 

3  production  and  deli\er\',  etc.)  that  support  and  influence  the  maintenance  of  microclimate  and 

4  channel  form  and  ftinction.  Therefore,  there  is  some  risk  under  Altemati\'e  1  that  existing  policies 

5  and  procedures  are  not  adequate  to  support  these  other  important  habitat  components,  but  there  is  no 

6  specific  mechanism  to  identify  and  correct  these  problems. 

7  Alternative  1  is  expected  to  result  in  an  overall  improvement  in  habitat  conditions  for  HCP  aquatic 

8  species  and  other  native  aquatic  and  terrestrial  species  associated  with  the  riparian  habitat.  The 

9  continued  implementation  of  current  forest  management  practices,  including  road  construction 

10  practices,  would  gradually  impro\e  the  conditions  in  the  HCP  project  area  that  resulted  from 

1 1  acti\ities  conducted  prior  to  enactment  of  the  current  regulations.  The  existing  regulations 

1 2  regarding  forest  management  activities  are  generally  effective  at  maintaining  the  ecological 

13  functions  and  characteristics  of  the  aquatic  habitat,  particularly  in  comparison  to  historical  practices. 

14  which  ha\e  caused  substantial  degradation  of  aquatic  habitat.  As  with  the  other  habitat 

1 5  considerations  discussed  above.  Alternative  1  would  implement  these  current  forest  management 

1 6  practices  as  specific  needs  occur.  As  a  result,  there  would  be  no  overall  implementation  strategy'  to 

1 7  prioritize  or  maximize  the  benefits  to  the  HCP  fish  species  or  their  habitat. 

18  Alternative  2  (Proposed  HCP) 

1 9  While  secondary  fiinctions  such  as  nutrient  loading,  chemical  filtering,  and  microclimate  are  not 

20  specifically  addressed  in  the  oxerall  conser\ation  strategy'  objectives,  they  are  addressed  indirectly 

2 1  through  the  commitments  contained  in  the  riparian  timber  hardest  conservation  strategy'.  As 

22  indicated  by  the  shade  modeling,  maintaining  the  mtegrity  of  SMZs  and  RMZs  is  likely  to  also 

23  reduce  the  effects  of  timber  har\'est  on  other  riparian  and  stream  habitat  factors,  such  as 

24  microclimate.  Most  of  the  results  from  the  shade  modeling  scenarios  suggest  that  the 

25  implementation  of  the  proposed  HCP  commitments  would  result  in  a  slight  increase  in  shade  over 

26  time  (Figures  4.8-14  through  4.8-16).  The  exceptions  were  for  the  Swede  Creek  stand  type  for  the 

27  A  and  B  stream  channel  types,  where  there  is  a  sHght  decrease  in  shade  over  time.  This,  along  with 

28  the  LW'D  modeling  results,  suggests  that  the  proposed  HCP  commitments  would  be  likely  to 

29  maintain  healthy  and  di\  erse  riparian  corridor  habitat  conditions.  As  a  result,  the  riparian 

30  ecosystems  adjacent  to  hardest  management  areas  are  expected  to  be  enhanced  compared  to  existing 

3 1  conditions,  particularly  adjacent  to  Tier  1  streams. 

32  In  addition  to  the  no-har\est  buffer  zones  adjacent  to  Tier  1  streams,  fiirther  impact  reductions 

33  would  also  occur  through  the  expansion  of  RMZs  to  accommodate  stream  channel  migration 

34  (commitment  AQ-RM 1 ).  As  a  result,  at  least  80  percent  of  all  trees,  shrubs,  and  other  ground  cover 

35  would  be  retained  within  the  RMZs  of  Tier  1  streams,  which  is  expected  to  substantially  minimize 

36  the  potential  direct  or  indirect  effects  on  the  riparian  microclimate.  Important  microclimate  factors 

37  include  soil  moisture  and  temperature  (Heithecker  and  Halpem  2006;  Brosofske  et  al.  1997;  and 

38  Davies-Colley  et  al.  2000). 

39  The  allowances  included  in  Altemati\e  2  for  sahage  har\'est  of  diseased-  or  insect-infested  trees 

40  and  fire-killed  trees  are  limited  in  scope  and  extent  and,  therefore,  are  not  expected  to  substantially 

41  affect  these  riparian  flmctions. 
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1  Similarly,  the  proposed  HCP  commitments  are  also  expected  to  maintain  other  riparian  functions, 

2  such  as  nutrient  loading  and  chemical  and  physical  filtering  processes.  The  bulk  of  organic  nutrient 

3  loading  and  riparian  filtering  processes  occur  within  the  100-year  site  index  tree  height  of  a  stream 

4  (Castelle  and  Johnson  2000).  Therefore,  the  no-harvest  buffer  requirement  around  Tier  1  streams 

5  would  be  expected  to  provide  greater  protection  of  these  functions,  compared  to  the  existing 

6  regulations,  which  do  not  include  a  no-harvest  buffer  provision  within  the  RMZ. 

7  The  commitments  for  riparian  harvest,  including  the  establishment  of  CMZs  where  appropriate, 

8  would  also  generally  maintain  those  processes  that  contribute  to  stability  in  channel  form  and 

9  function.  Also,  under  Alternative  2,  the  amount  of  LWD  recruitment  and  associated  in-stream 

1 0  woody  debris  would  be  sufficient  to  maintain  channel  form  and  function  (see  Section  4.8.2.2, 

1 1  Habitat  Complexity). 

1 2  Alternative  2  contains  monitoring  requirements  or  adaptive  management  practices  as  applied  to  the 

1 3  aquatic  habitat  components  (in-stream  LWD,  stream  temperature,  sediment  production  and  delivery, 

14  and  connectivity)  that  support  and  influence  the  maintenance  of  microclimate  and  channel  form  and 

15  function.  Therefore,  as  compared  to  Alternative  1,  there  is  substantially  greater  assurance  that  these 

1 6  habitat  components  would  continue  to  function  at  an  appropriate  level  to  support  the  fianctions 

1 7  necessary  to  provide  quality  fish  habitat. 

1 8  As  discussed  previously  for  the  other  habitat  parameters,  forest  management  activities  adjacent  to 

19  Tier  2  and  3  streams  would  follow  existing  regulations.  As  such,  the  effects  of  these  activities  on 

20  microclimate  and  other  ecological  functions,  as  they  relate  to  fish  habitat  in  these  streams,  would 

2 1  likely  remain  similar  to  Alternative  1 . 

22  Alternative  3  (Increased  Conservation  HCP) 

23  Because  the  shade  and  LWD  modeling  results  for  Alternative  3  are  generally  very  similar  to  those 

24  for  Alternative  2,  the  effects  on  those  habitat  components  that  maintain  microclimate  and  channel 

25  form  and  function  are  also  expected  to  be  similar.  These  conditions  and  functions  are  expected  to 

26  be  enhanced  compared  to  Alternative  1 ,  and  are  also  likely  to  be  slightly  enhanced  compared  to 

27  Altemative  2.  Alternative  3  would  result  in  maintaining  a  larger  riparian  corridor  than  Alternative 

28  2,  which  is  expected  to  further  insulate  the  immediate  stream  channel  corridor  from  environmental 

29  changes  occurring  within  the  harvest  area,  or  as  a  direct  or  indirect  result  of  such  harvests.  In 

30  addition,  Altemative  3  also  provides  for  the  establishment  of  CMZs,  which  help  maintain  stability 

3 1  in  channel  form  and  fiinction,  and  monitoring  and  adaptive  feedback  mechanisms  to  ensure  relevant 

32  habitat  components  are  fianctioning  at  a  level  to  support  the  fiinctions  necessary  to  provide  fish 

33  habitat. 

34  As  with  Altemative  2,  the  effects  of  Altemative  3  on  Tier  2  and  3  streams  are  expected  to  be  similar 

35  to  Altemative  1  because  forest  management  activities  would  follow  existing  regulations. 

36  Alternative  4  (Increased  Management  Flexibility  HCP) 

37  As  with  Altematives  2  and  3,  Altemative  4  is  expected  to  result  in  improved  conditions  in  those 

38  habitat  components  that  maintain  microclimate  and  channel  form  and  function,  compared  to 

39  Altemative  1 .  However,  it  is  uncertain  whether  these  factors  would  be  substantially  different  from 

40  Altematives  2  or  3.  If  differences  were  to  occur,  they  would  be  relatively  minor  in  scale,  with 
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1  Alternative  4  providing  slightly  less  enhancement  of  these  fiinctions  than  would  Alternatives  2 

2  and3. 

3  Summary 

4  Overall,  all  of  the  alternatives  would  likely  provide  adequate  aquatic  habitat  conditions,  and  in  the 

5  long  term,  maintain  properly  flinctioning  channel  form  and  function  and  microclimate  conditions. 

6  However,  the  three  action  alternatives  would  likely  provide  for  better  conditions  within  streams  that 

7  support  HCP  fish  species.  Altematives  2  through  4  provide  more  stringent  commitments  pertaining 

8  to  riparian  harvest.  LWD,  connectivity,  and  sediment  production  in  areas  that  could  affect  streams 

9  that  support  the  HCP  tlsh  species.  As  such,  these  altematives  would  likely  provide  greater  support 

1 0  for  these  habitat  components  than  Alternative  1 .  In  order,  Altematives  3  and  2  would  be  most  likely 

1 1  to  maintain  or  improve  microclimate  and  channel  form  and  function  conditions,  followed  by 

1 2  Alternative  4,  although  it  is  not  known  if  significant  differences  between  the  action  altematives 

1 3  would  result. 

14  4.8.4.3      Effects  of  the  Transition  Lands  Strategy  and  Changed  Circumstances 

15  Process  on  HCP  Fish  Species 

1 6  The  action  altematives  all  include  a  transition  lands  strategy  to  address  the  movement  of  trust  lands 

1 7  into  and  out  of  the  HCP  project  area,  as  well  as  procedures  for  addressing  changed  circumstances 

1 8  that  can  be  reasonably  anticipated  and  planned  for  by  DNRC  and  the  USFWS.  Potential  effects  on 

1 9  HCP  fish  species  from  actions  that  would  be  taken  by  DNRC  as  part  of  the  transition  lands  strategy 

20  or  changed  circumstances  process  are  discussed  along  with  the  terrestrial  HCP  species  in  Sections 

2 1  4.9.5  (Wildlife  and  Wildlife  Habitat  -  Effects  of  the  Transition  Lands  Strategy)  and  4.9.6  (Wildlife 

22  and  Wildlife  Habitat  -  Effects  of  the  Changed  Circumstances  Process). 

23  4.8.4.4      Summary  of  Effects  by  Alternative 

24  As  discussed  in  the  introduction  to  this  resource  section,  the  potential  effects  on  fish  and  other 

25  aquatic  resources  in  the  planning  area  and  HCP  project  areas  are  represented  by  the  potential 

26  changes  in  aquatic  habitat  conditions  resulting  directly  or  indirectly  fi-om  forest  management 

27  activities.  Specifically,  the  alternative  were  assessed  for  potential  effects  on  four  primary  habitat 

28  components,  sediment  delivery,  stream  temperature,  in-stream  habitat  complexity,  and  connectivity 

29  among  sub-populations  offish  species.  These  components  are  vital  components  of  a  healthy 

30  aquatic  ecosystem,  and  provide  the  physical,  biological,  and  chemical  functions  necessary  to 

3 1  support  viable  fish  populations.  The  explicit  linkages  between  in-stream  and  riparian  habitat 

32  conditions  allow  comparisons  of  the  various  individual  and  cumulative  effects  of  the  altemafives  on 

33  these  primary  habitat  components.  This  also  allows  an  assessment  of  the  relative  magnitude  and 

34  tv-pe  (positive  or  negative)  of  influence  on  fish  populations  within  the  planning  area,  including  the 

35  HCP  aquadc  species. 

36  Overall,  the  altemarive  analysis  indicates  that  all  of  the  altemafives  are  generally  effecrive  at 

37  maintaining  the  key  habitat  components  at  a  level  that  provides  for  the  healthy  fish  populations, 

38  including  the  HCP  aquatic  species.  However,  there  are  some  substanfial  differences  between  the 

39  altemad\'es  (Table  4.8-23).  Most  significant  is  the  general  differences  between  the  three  action 

40  altematives  and  the  no-acrion  altemafive.  For  most  instances,  Altemarive  1  provides  the  smallest 
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1  degree  of  improvement  in  the  individual  habitat  components  during  the  Permit  term.  In  some  cases, 

2  such  as  stream  temperature  and  shading.  Alternative  1  could  lead  to  some  negative  short-term 

3  effects  on  fish  populations,  although  the  magnitude  of  any  such  effect  would  be  relatively  small.  In 

4  addition,  any  risk  of  effects  from  Alternative  1  would  apply  equally  to  all  fish  species,  including 

5  HCP  aquatic  species,  because  the  existing  policies,  procedures,  and  corrective  actions  are  not 

6  prioritized  for  any  particular  species.  However,  Alternative  1  would  still  maintain  or  slightly 

7  improve  habitat  conditions  that  would  support  native  cold-water  and  warm-water  fish  populations. 

8  TABLE  4.8-23.     OVERALLRANKINGOFTHE  ALTERNATIVES  BY  HABITAT 

9  COMPONENT 


Habitat  Component 

Alt.  1 

Alt.  2 

Alt.  3 

Alt.  4 

Sedimentation^ 

4 

2 

3 

LWD  Frequency 

4 

2 

3 

Shade  and  Temperature^ 

4 

2 

3 

Connectivity^ 

3 

2 

3 

Other  Habitat  Factors 

3 

2 

3 

Cumulative  Effects^ 

3 

2 

3 

Overall  Ranking 

4 

2 

3 

10  Ranking  values  are  based  on  expected  positive  effects,  with  1  =  most  benefit,  4  =  least  benefit. 

1 1  '    These  habitat  components  show  the  greatest  differences  between  the  no-action  and  action  alternatives. 

12  ^   Cumulative  effects,  when  considered  with  other  past,  present,  and  reasonably  foreseeable  future  actions  of  other  entities,  are 

1 3  discussed  in  detail  in  Chapter  5  (Cumulative  Effects). 

14  All  of  the  action  alternatives  have  a  greater  potenrial  to  improve  aquatic  habitat  conditions,  based 

15  either  on  overall  scale  or  rate  of  change.  In  addition,  the  acfion  alternatives  have  some  specific 

1 6  mechanisms  for  monitoring  and  adaptive  management  to  help  to  ensure  proper  implementation  and 

17  effecfiveness  of  the  various  conservation  strategies.  The  risk  of  adverse  effects  to  HCP  aquatic 

1 8  species  is  reduced  with  the  action  alternatives,  compared  to  Alternative  1 . 

19  Although  the  action  alternatives  would  all  benefit  aquaric  species,  including  the  HCP  aquatic 

20  species.  Alternative  3  would  provide  the  greatest  potential  benefits,  followed  by  Alternatives  2  and 

21  4.  This  is  generally  due  to  an  increased  rate  of  conservafion  commitment  implementation  under 

22  Alternative  3.  In  the  case  of  those  habitat  components  affected  by  riparian  buffer  width  (stream 

23  temperature  and  LWD  frequencies).  Alternative  3  is  roughly  equivalent  to  a  "no  management" 

24  alternative  in  areas  adjacent  to  HCP  aquatic  species  habitat.  This  altemafive  would  provide  for  the 

25  maximum  levels  of  LWD  recruitment  and  shade  within  the  riparian  zones  of  the  HCP  project  area, 

26  unless  LWD  frequency  was  increased  through  the  active  placement  of  LWD  through  tree  falling  or 

27  manual  installation. 

28  The  cumulative  effects  of  DNRC  forest  management  activifies  on  HCP  fish  species  habitat  are 

29  expected  to  decrease  to  some  degree  for  all  of  the  alternatives,  over  the  50-year  Permit  term.  Based 

30  on  the  expected  results  of  specific  commitments,  the  action  alternatives  would  be  slightly  more 

3 1  successfiil  at  minimizing  cumulative  effects  of  DNRC  acfions  on  the  HCP  project  area.  However, 

32  considering  all  land  uses  and  current  actions  within  the  planning  area,  no  significant  adverse 

33  cumulative  effects  are  anticipated  under  any  of  the  alternatives. 
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1  4.8.4.5      Effects  on  Bull  Trout  Critical  Habitat 

2  When  designating  critical  habitat,  the  known  physical  and  biological  features  (primary  constituent 

3  elements  or  PCEs)  essential  to  the  conservation  of  the  species  are  identified.  All  areas  designated  as 

4  critical  habitat  for  bull  trout  are  occupied,  within  the  species  historic  range,  and  contain  sufficient 

5  PCEs  to  support  at  least  one  life  history  function. 

6  Based  on  the  current  life  history,  biology,  and  ecology  information  of  bull  trout,  the  USFWS  has 

7  identified  the  bull  trout's  PCEs  (70  FR  562 1 1  -563 1 1 ,  September  26,  2005).  The  following  are  the 

8  PCEs  for  bull  trout:  1 )  stream  temperatures  from  32  to  72°  F;  2)  complex  stream  channels 

9  influenced  by  large  woody  debris,  pools,  and  undercut  banks  that  result  in  various  depths,  velocities, 

1 0  and  instream  habitat  structures;  3)  substrates  of  sufficient  size,  amount,  and  composition  for  juvenile 

1 1  and  egg  survival;  4)  natural  stream  flows  or  artificial  flows  that  are  regulated  in  order  to  support  bull 

1 2  trout;  5)  springs,  seeps,  and  groundwater  sources,  and  subsurface  flow  that  contributes  to  the  water 

1 3  quantity  and  quality  as  a  cold  water  source;  6)  migratory  corridors  that  support  unimpeded 

14  movement  between  spawning,  rearing,  foraging,  and  over- wintering  areas;  7)  adequate  food  base  of 

1 5  terrestrial  and  aquatic  insects  and  forage  fish;  and  8)  permanent  water  sufficient  to  provide  the 

1 6  quality  and  quantity  for  normal  reproduction,  growth,  and  survival  and  9)  few  or  no  predatory, 

1 7  interbreeding,  or  competitive  normative  species  present. 

1 8  The  analysis  provided  above  considers  the  effects  of  the  proposed  action  -  implementation  of  the 

1 9  HCP  -  on  the  key  habitat  factors  for  bull  trout.  These  key  habitat  factors  can  be  linked  to  the  PCEs 

20  for  critical  habitat.  Therefore,  adverse  effects  on  PCEs  are  likely  to  result  where  adverse  effects  are 

2 1  anticipated  for  key  habitat  factors.  For  this  analysis,  adverse  effects  are  anticipated  for  sediment  and 

22  connectivity  key  habitat  factors.  Despite  implementation  of  the  HCP  commitments,  increased 

23  sediment  levels  may  occur  from  the  surface  of  existing  roads  that  are  within  300  feet  of  a  stream 

24  containing  HCP  fish  species  as  well  as  sediment  produced  at  road-stream  crossings.  This  in  turn, 

25  may  generate  adverse  effects  on  PCEs  2  and  3.  Relative  to  connectivity,  adverse  effects  associated 

26  with  106  fish  passage  culvert  barriers  have  been  identified  within  the  HCP  project  area.  While  the 

27  HCP  commitments  require  replacement  of  barriers  with  passable  culverts,  the  timeframe  for  these 

28  replacements  may  result  in  adverse  effects  continuing  for  a  period  of  15  years.  This  in  turn,  may 

29  generate  adverse  effects  on  PCEs  6  and  9. 

30  For  the  other  key  habitat  factors  (stream  temperature,  habitat  complexity,  and  other  habitat  factors) 

3 1  and  associated  PCEs  ( 1 ,  4,  5,  7,  and  8),  no  adverse  effects  are  anticipated. 
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1  4.9  Wildlife  and  Wildlife  Habitat 

2  4.9.1  Introduction 

3  The  planning  area  provides  a  wide  variety  of  habitats,  from  open  grasslands  and  alpine  areas  to 

4  woodlands  and  dense  forests.  Approximately  407  species  of  wildlife  are  known  or  expected  to 

5  occur  in  the  area,  including  91  mammals,  289  birds,  12  amphibians,  and  15  reptiles  (Table  E4-7  in 

6  Appendix  E,  EIS  Tables).  Following  a  summary  of  current  management  direction  for  wildlife  and 

7  wildlife  habitat  in  the  EIS  planning  area  and  HCP  project  area  (Section  4.9.2  Regulatory 

8  Framework),  this  section  examines  existing  conditions  and  effects  of  the  alternatives  on  wildlife 

9  resources.  These  analyses  are  presented  for  the  two  HCP  species,  transition  lands,  changed 

1 0  circumstances,  and  other  wildlife  species  in  Section  4.9.3  (Grizzly  Bears),  Section  4.9.4  (Canada 

1 1  Lyax),  Section  4.9.4.3  (Effects  of  the  Transition  Lands  Strategy),  Section  4.9.4.4  (Effects  of  the 

12  Changed  Circumstance  Process),  and  Section  4.9.5  (Other  Wildlife  Species).  Evaluation  criteria  are 

1 3  used  to  assess  and  compare  the  effects  of  the  alternatives  at  the  landscape  level  both  in  the  short 

14  term  and  the  long  term,  focusing  on  direct  and  indirect  effects. 

1 5  Data  are  presented  at  the  planning  area  scale  to  provide  a  landscape-level  context  from  which  to 

1 6  assess  the  relative  importance  of  forested  trust  lands  and  the  HCP  project  area  to  wildlife  species 

1 7  and  habitats.  For  the  HCP  project  area,  acreage  values  of  various  habitat  components  are  generally 

1 8  described  using  the  DNRC  land  office  as  a  unit  of  analysis,  with  more  detailed  unit  office 

1 9  information  available  in  the  wildlife  tables  provided  in  Appendix  E.  Where  analysis  at  a  finer  scale 

20  is  relevant  (e.g.,  grizzly  bear  recovery  zones  and  bear  management  units),  data  are  presented  at 

2 1  different  analysis  units. 

22  Sources  of  information  for  analyses  in  this  section  include  communications  with  local  and  regional 

23  biologists,  GIS  data  from  DNRC  and  other  sources,  hunting  and  trapping  data  from  MFWP,  and 

24  literature  review.  Numerous  analyses  were  performed  to  evaluate  existing  wildlife  habitat  in  the 

25  HCP  project  area,  on  DNRC  lands  in  the  planning  area  not  included  in  the  HCP,  and  in  some 

26  instances,  other  ownerships  in  the  planning  area.  The  analyses  conducted  include  assessments  of 

27  linkage  areas,  lynx  habitat  mapping,  road  densities  in  the  future,  the  amount  of  grizzly  bear  hiding 

28  cover,  the  availability  of  bald  eagle  habitat,  and  wolf  pack  activity.  Information  on  methodologies 

29  used  for  GIS  analyses  and  tables  providing  additional  information  on  existing  wildlife  and  habitat 

30  conditions  are  included  in  the  Supporting  Documentation  for  the  HCP  Wildlife  Analysis  (DNRC 

3 1  2008i),  which  is  available  on  the  project  website  at:  http://www.dnrc.mt.gov/HCP/default.asp. 

32  Lastly,  during  development  of  the  HCP,  species  accounts  were  prepared  for  the  covered  species. 

33  The  accounts  are  a  review  and  compilation  of  all  relevant  and  current  scientific  information  in  a 

34  synthesis  document  for  each  species.  Applicable  information  for  this  EIS  was  drawn  from  those 

35  species  accounts,  which  are  available  on  DNRC's  HCP  website  (http://dnrc.mt.gov/HCP/). 

36  4.9.2  Regulatory  Framework 

37  Management  of  trust  lands  in  the  planning  area  is  accomplished  in  compliance  with  various 

38  wildlife-related  federal  and  state  regulations  (Table  4.9-1 ).  While  some  of  these  regulations 

39  (e.g.,  ESA)  may  provide  protections  specific  to  individual  species,  others  provide  more  general 

40  direction  on  the  protection  of  wildlife  habitat.  In  addition,  numerous  other  regulations  govern  other 

Montana  DNRC  4-267  Chapter  4 

Draft  EIS  Wildlife  and  Wildlife  Habitat 


1 

2 
3 
4 

5 
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types  of  environmental  factors  that  can  directly  and  indirectly  affect  wildlife  and  wildlife  habitat, 
such  as  road  building,  water  quality,  riparian  areas,  and  wetlands.  Those  regulations  are  described 
in  more  detail  in  Sections  4.4  (Transportation),  4.5  (Geology  and  Soils),  4.6  (Water  Resources),  and 
4.7.3  (Wetlands),  and  4.10  (Recreation)  of  this  EIS. 


TABLE  4.9-1. 


SUMMARY  OF  APPLICABLE  FEDERAL  AND  STATE  WILDLIFE- 
RELATED  REGULATIONS 


Regulation 


Overseeing  Agency 


Purpose 


Federal 

Endangered  Species  Act 
(16  use  1531  etseq.) 

Fish  and  Wildlife  Coordination  Act 
(16  use  661  through  667) 


Migratory  Bird  Treaty  Act  and 
Executive  Order  13186 
(Responsibilities  of  Federal  Agencies 
to  Protect  Migratory  Birds) 

Bald  Eagle  and  Golden  Eagle 
Protection  Act 


USFWS 


USFWS  and  MFWP 


U.S.  Department  of  Interior 
and  All  federal  agencies 


USFWS 


Protect  and  recover  threatened  and 
endangered  plant  and  animal  species. 

To  provide  assistance  to  and  cooperate  with 
federal  and  state  agencies  to  protect,  rear, 
stock,  and  increase  the  supply  of  game  and 
fur-bearing  animals,  as  well  as  to  study  the 
effects  of  domestic  sewage,  trade  wastes, 
and  other  polluting  substances  on  wildlife. 

Prohibits  illegal  hunting,  capture,  possession, 
or  sale  of  migratory  birds,  for  the  protection 
of  migratory  birds  or  any  part,  nest,  or  egg  of 
any  such  bird. 

Prohibits  take  of  bald  or  golden  eagles. 


State 

ARMS  36.11.401  through  450  DNRC 


MEPA  (MeA  75-1-101  through  324)         DNRC 
DNRC  implementing  regulations 
(ARMS  36.2.521  through  543) 


Montana  Nongame  and  Endangered        MFWP 
Species  Conservation  Act 
(MCA  87-5-101) 


Provide  regulatory  guidance  in  timber  sale 
planning  for  threatened  and  endangered 
species,  DNRC  sensitive  species,  game 
species,  wildlife  habitat. 

To  provide  a  public  process  that  assures 
Montana's  citizens  that  a  deliberate  effort  is 
made  to  identify  impacts  before  the  state 
government  decides  to  permit  or  implement 
an  activity  that  could  have  significant  impacts 
on  the  environment. 

To  provide  adequate  remedies  for  the 
protection  of  the  environmental  life  support 
system  from  degradation  and  provide 
adequate  remedies  to  prevent  unreasonable 
depletion  and  degradation  of  natural 
resources. 


8  The  most  applicable  regulations  governing  wildlife  and  wildlife  habitat  on  forested  trust  lands  are 

9  the  Forest  Management  ARMs.  These  rules  were  adopted  to  conserve  wildlife  and  wildlife  habitat 

10  and  other  resources  of  concern.  Several  ARMs  apply  to  specific  wildlife  groups  or  state  land 

1 1  management  practices.  These  include  rules  governing  threatened  and  endangered  species,  game 

12  species,  biodiversity,  old-growth  forest,  and  road  management  (Table  E4-8  in  Appendix  E,  EIS 

13  Tables).  The  primary  fiinction  of  these  rules  is  to  provide  land  managers  with  tools  to  conserve 

14  species  and  habitat  in  a  manner  consistent  with  trust  obligations.  The  forest  management  ARMs  for 

15  threatened  and  endangered  species  are  DNRC's  interpretation  of  and  commitment  to  complying 
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1  with  ESA  to  avoid  take  as  defined  by  that  legislation.  For  most  projects  proposed  on  forested  trust 

2  lands,  DNRC  wildlife  biologists  conduct  site  visits  and  identify-  mitigation  measures  to  be 

3  implemented  to  a\oid  or  minimize  impacts  on  wildlife  and  wildlife  habitat,  based  on  the  policies 

4  contained  in  the  ARA4s  (Table  E4-8  in  Appendix  E,  EIS  Tables). 

5  In  addition  to  the  wildlife-specific  ARMs,  those  that  address  the  management  of  streams,  wedands, 

6  and  other  waterbodies  also  influence  wildlife  and  wildlife  habitat.  The  Montana  SMZ  Law  (MCA 

7  77-5-30 1  through  307)  and  rules  (ARM  36.11.301  through  3 1 3)  regulate  commercial  timber  harvest 

8  conducted  immediately  adjacent  to  all  streams,  specific  lakes,  and  other  bodies  of  water  in  Montana. 

9  While  this  law's  primary  goal  is  to  restrict  the  scope  and  range  of  activities  that  may  pose  a  threat  to 

10  aquatic  habitat  and  species,  these  restrictions  also  affect  the  availability  and  quality  of  wildlife 

1 1  habitat  in  these  areas.  Refer  to  Section  1.5.2  for  further  details  on  these  regulations  and  DNRC's 

12  commitments  under  them. 

1 3  In  addition  to  abiding  by  the  Forest  Management  ARMs,  DNRC  participates  in  regional  agreements 

14  and  committees  aimed  at  protecting  wildlife  and  wildlife  habitat.  These  include  the  Swan 

1 5  Agreement  and  the  NCDE  Subcommittee  of  the  Interagency  Grizzly  Bear  Committee.  DNRC  also 

1 6  recognizes  the  management  direction  provided  in  other  state  plans,  such  as  the  Montana  Gray'  Wolf 

1 7  Consen'ation  and  Management  Plan  (MFWP  2003a)  and  the  Grizzly  Bear  Management  Plan  for 

1 8  Western  Montana  (MFWP  2006). 

19  4.9.3  Grizzly  Bears 

20  This  section  describes  the  status,  distribution,  life  history,  habitat  requirements,  and  risk  factors  for 

21  grizzly  bears.  In  addition,  this  section  includes  an  analysis  of  the  effects  of  the  HCP  Transition 

22  Lands  Strategy  and  the  changed  circumstances  process  on  all  HCP  species  (including  fish),  as  well 

23  as  other  fish  and  wildlife  species. 

24  4.9.3.1   Affected  Environment 

25  Status 

26  In  1975,  the  USFWS  listed  the  grizzly  bear  as  a  threatened  species  in  the  contiguous  United  States 

27  (40  FR  31734-31736,  July  28,  1^975).  Subsequent  to  listing,  the  USFWS  developed  a  grizzly  bear 

28  recovery  plan  in  1982  (revised  in  1993),  with  the  objective  of  sufficiently  restoring  populations  so 

29  that  the  grizzly  bear  could  be  delisted  (i.e.,  no  longer  classified  by  the  USFWS  as  threatened  or 

30  endangered)  (USFWS  1993).  The  recovery  plan  established  six  grizzly  bear  recovery  zones, 

3 1  defined  as  areas  within  which  the  population  and  habitat  criteria  for  achievement  of  recovery  will  be 

32  measured  (USFWS  1 993).  Recovery  zones,  named  for  the  ecosystems  in  which  they  occur,  are 

33  areas  large  enough  and  of  sufficient  habitat  quality  to  support  a  recovered  bear  population.  Four  of 

34  these  recovery  zones,  the  Greater  Yellowstone  Ecosystem  (GYE),  the  NCDE,  the  CYE,  and  the  BE, 

35  occur  wholly  or  partially  in  Montana.  Portions  of  these  four  recovery  zones  occur  in  the  planning 

36  area,  but  no  HCP  project  area  lands  occur  in  the  GYE  (Table  4.9-2;  Figure  D- 1 6  in  Appendix  D, 

37  EIS  Figures).  With  the  exception  of  the  BE,  grizzlies  occur  both  within  the  formally  designated 

38  recovery  zones  and  in  associated  non-reco\'ery  occupied  habitat  (NROH),  which  was  documented 

39  by  Wittinger  (2002). 

40 
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1  Distribution 

2  The  current  distribution  of  grizzly  bears  in  Montana  is  restricted  to  the  western  portion  of  the  state 

3  in  and  around  Glacier  National  Park,  Yellowstone  National  Park,  the  Bob  Marshall  Wilderness,  the 

4  Mission  Mountains,  Swan  Valley,  the  Swan  Mountains,  and  the  Cabinet  Mountains  (Foresman 

5  200 1 ).  On  March  29,  2007,  the  USFWS  published  the  final  rule  for  the  designation  and  delisting  of 

6  the  DPS  of  the  Yellowstone  population  of  grizzly  bears  (72  PR  14865-14938,  March  29,  2007);  in 

7  2005  It  was  estimated  that  546  bears  occupied  that  ecosystem  (72  PR  14865-14938, 

8  March  29,  2007,  p.  14881). 

9  In  response  to  apparent  increases  in  the  NCDE  population,  an  interagency  project  was  undertaken 

1 0  recently  to  obtain  a  population  estimate  of  grizzly  bears  in  that  ecosystem.  This  study,  led  by  the 

1 1  U.S.  Geological  Survey  (USGS),  is  called  the  Northern  Divide  Grizzly  Bear  Project. 

12  Preliminary  analysis  of  deoxyribonucleic  acid  (DNA)  obtained  from  hair  samples  in  2007  identified 

13  545  individual  grizzly  bears  in  the  NCDE.  A  final  population  estimate  of  765  grizzly  bears  for  that 

14  ecosystem  was  presented  by  USGS  biologists  on  September  16,  2008  (Kendall  et.  al  2009).  The 

1 5  study  also  found  that  the  occupied  range  of  the  grizzly  bears  now  extends  2.6  million  acres 

16  beyond  the  1993  NCDE  recovery  zone  boundary  set  by  the  U.S.  Pish  and  Wildlife  Service  in  the 

1 7  Grizzly  Bear  Recovery  Plan.  The  Recovery  Plan  recognized  that  grizzly  bears  would  move  and 

1 8  permanently  reside  in  areas  outside  recovery  zones  (USFWS  1993). 

1 9  The  CYE,  with  an  apparently  stable  or  decreasing  population  of  30  to  40  bears,  is  below  the 

20  recovery  goal  of  70  bears  (MFWP  2002a;  Wakkinen  and  Kasworm  2004;  U.S.  District  Court, 

2 1  District  of  Montana,  Missoula  Division  Order  No.  CV  0 1  - 1 52-M-DWM;  Kasworm  et  al.  2005; 

22  70  PR  69853-69884,  November  17,  2005;  72  PR  14865-14938,  March  29,  2007).  Some  recent 

23  grizzly  bear  mortality  in  the  CYE  is  higher  than  the  population  can  sustain  and  is  largely  the  result 

24  of  human-caused  mortality  (U.S.  District  Court,  District  of  Montana,  Missoula  Division  Order 

25  No.  CV  01-1 52-M-DWM). 

26  The  BE  recovery  zone  is  not  currently  occupied  by  bears  (72  PR  14865-14938,  March  29,  2007 

27  p.  14869). 

28  Relationship  of  DNRC  Trust  Lands  to  Grizzly  Bear  Distribution 

29  The  relationship  of  DNRC  trust  lands  to  grizzly  bear  recovery  zones  and  NROH  is  provided  in 

30  Table  4.9-2.  Trust  lands  make  up  no  more  than  3.6  percent  of  any  recovery  zone  in  Montana  and  no 

3 1  more  than  6.5  percent  of  the  NROH  associated  with  any  ecosystem.  Of  154,201  acres  of  HCP 

32  project  area  lands  that  fall  within  recovery  zones,  96  percent  are  in  the  NCDE  recovery  zone,  and 

33  only  182  acres  of  HCP  project  area  lands  occur  within  the  BE  recovery  zone.  HCP  project  area 

34  lands  make  up  2.6  percent  of  the  NCDE  recovery  zone  and  0.5  percent  of  the  CYE  recovery  zone. 

35  Lands  within  the  Stillwater  Block  and  Swan  River  State  Forest  make  up  most  (130,372  acres)  of  the 

36  recovery  zone  lands  within  the  HCP  project  area.  For  NROH,  the  planning  area  includes 

37  approximately  5.2  million  acres  (91  percent  of  the  NROH  in  Montana),  254,475  acres  of  which  are 

38  located  on  trust  lands,  and  1 12,71 1  acres  of  which  are  located  in  the  HCP  project  area. 
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1  Risk  Factors 

2  Two  major  factors  affecting  grizzly  bear  recovery  include  (1)  habitat  loss  and  degradation  and 

3  (2)  bear-human  conflicts,  especially  those  resulting  in  grizzly  bear  mortality.  Human  presence  in, 

4  and  use  of,  grizzly  bear  habitat  occurs  in  many  forms. 

5  hi  the  Rocky  Mountains,  the  overwhelming  majority  of  adult  grizzly  bear  deaths  are  caused  by 

6  humans  (Mace  and  Waller  1998;  McLellan  et  al.  1999;  Benn  and  Herrero  2002;  Wakkinen  and 

7  Kasworm  2004).  Human-caused  mortahty  can  be  classified  into  six  major  categories:  (1)  direct 

8  bear-human  confrontations,  (2)  attraction  of  grizzly  bears  to  improperly  stored  food  and  garbage, 

9  (3)  careless  livestock  husbandry  practices  including  failure  to  dispose  of  dead  carcasses  properly, 

10  (4)  direct  killing  for  the  purpose  of  protecting  livestock,  (5)  erosion  of  grizzly  bear  habitat,  and 

1 1  (6)  hunting  (both  lawful  and  illegal)  (USFWS  1993). 

12  Of  172  human-caused  grizzly  bear  mortalities  documented  for  the  NCDE  from  1999  to  2008, 

13  34  percent  were  associated  with  management  actions  primarily  related  to  human  foods  and 

14  livestock,  26  percent  resulted  from  illegal  killing  (i.e.,  poaching/vandal  killing)  or  mistaken 

15  identification  by  black  bear  hunters,  26  percent  resulted  from  train  or  automobile  collisions, 

16  9  percent  were  from  self  defense,  3  percent  were  due  to  management  trapping,  and  2  percent  were 

1 7  associated  with  a  human  mortality  (USFWS  2009). 

1 8  Forest  management  practices  are  not  a  detectible  source  of  grizzly  bear  mortality  but  have 

19  consequences  to  habitat  effectiveness.  Furthermore,  roads  used  for  forest  management  are  also  used 

20  by  the  public  and  sometimes  indirectly  contribute  to  grizzly  bear  mortality. 

21  Relationship  of  Covered  Activities  to  Grizzly  Bear  Risk  Factors 

22  The  analysis  for  this  EIS  focuses  on  risk  factors  that  DNRC  has  the  opportunity  to  affect  and  that 

23  are  addressed  directly  or  indirectly  in  the  HCP  as  part  of  conservation  commitments.  These  include 

24  (1)  forest  roads  and  associated  human  activity,  (2)  physical  alteration  of  habitat  through  timber 

25  harvest  and  other  means,  (3)  livestock  grazing,  and  (4)  possibility  of  direct  encounter  by  humans 

26  working  in  bear  habitat. 

27  Roads 

28  The  most  pervasive  and  chronic  effects  on  grizzly  bears  related  to  covered  activities  arise  from  the 

29  presence  of  roads  and  human  activity  associated  with  roads.  Bears  generally  respond  to  roads  and 

30  human  presence  in  three  ways:  ( 1 )  they  may  be  disturbed  by  human  presence,  suggesting  a 

3 1  relatively  short  term  -  short  distance  response;  (2)  they  may  be  displaced  from  roaded  areas, 

32  suggesting  an  avoidance  response  and  movement  to  another  area;  or  (3)  they  may  become 

33  habituated  to  human  activities  and  roads  but  then  expose  themselves  to  a  greater  probability  of 

34  encounter  with  humans. 

35  Throughout  most  of  their  range  in  Canada  and  the  contiguous  United  States,  grizzly  bears  have  been 

36  found  to  use  areas  near  open  roads  significantly  less  than  expected  (Jonkel  1982;  Hamer  and 

37  Herrero  1983;  McLellan  and  Shackleton  1988,  1989;  Nagy  et  al.  1989;  Heinrich  et  al.  1995).  The 

38  federal  Grizzly  Bear  Recoveiy  Plan  (USFWS  1 993)  devotes  considerable  attention  to  the  harmfiil 

39  effects  of  roads  on  grizzly  bears,  concluding  that  increased  human  access  on  open  roads  and 

40  continued  human  use  of  closed  roads  have  overall  detrimental  effects  on  grizzly  bear  populations. 
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1  In  the  Biological  Opinion  on  the  Swan  Valley-  Grizzly  Bear  Consen'ation  Agreement,  the  USFWS 

2  (1995),  stated  that  roads  and  excessive  road  densities  have  been  among  the  most  serious  adverse 

3  impacts  of  timber  har\est  on  grizzly  bears.  The  USPS  (1982)  indicated  that  a  viable  road  and 

4  access  management  plan  is  "the  most  important  factor  influencing  the  long-term  impacts  on  grizzly 

5  bears  in  habitat  influenced  by  timber  harvesting." 

6  Many  researchers  have  documented  avoidance  of  roads  and  roaded  areas  by  grizzly  bears,  as  well  as 

7  other  negative  impacts  to  grizzly  bears  caused  by  roads  in  Montana.  Aune  and  Kasworm  ( 1 989), 

8  for  example,  found  63  percent  of  all  known  human-caused  grizzly  bear  mortalities  occurred  within 

9  0.6  mile  of  a  road,  including  10  to  11  known  female  mortalities.  While  the  roads  did  not  direcdy 

1 0  cause  the  mortality,  they  increased  the  probability  and  frequency  of  bear-human  encounters,  which 

1 1  sometimes  resulted  in  the  death  of  grizzly  bears.  Mattson  (1993)  documented  that  grizzly  bears 

1 2  consistently  under-used  habitat  within  300  to  1 ,600  feet  of  roads  in  the  Yellowstone  area,  regardless 

1 3  of  the  road  class  (paved  versus  unpaved)  and  even  at  low  levels  of  traffic  (0.5  to  1 .9  vehicles  per 

1 4  hour).  In  the  Swan  Mountains,  Mace  et  al.  ( 1 996  and  1 999)  found  grizzly  habitat  use  decreased  as 

1 5  total  road  density  increased.  In  this  study,  it  was  difficult  to  attribute  direct  effects  on  survival  to 

1 6  roads;  only  1  of  1 2  documented  deaths  of  grizzly  bears  occurred  in  multiple-use  areas  (public  land 

1 7  used  for  forestry,  recreation,  etc.),  and  annual  mortality  rate  (accounting  for  variable  exposure  time) 

1 8  for  bears  using  private  lands  in  addition  to  multiple  use  lands  was  almost  20  times  higher  than  for 

19  bears  using  only  multiple-use  lands  (Mace  and  Waller  1998).  Kasworm  and  Manley  (1998)  and 

20  Mace  et  al.  (1999)  also  documented  significant  grizzly  bear  avoidance  of  habitats  in  proximity  to 

2 1  roads  in  the  Cabinet  Mountains  and  NCDE,  respectively.  When  bears  avoid  roads,  they  forgo  the 

22  resources  near  the  roads,  or  may  be  displaced  into  competition  with  other  bears,  or  conflicts  with 

23  humans. 

24  Vegetation  Changes 

25  Forest  management  physically  changes  vegetation  through  timber  harvest  or  prescribed  burning. 

26  The  response  of  grizzly  bears  to  the  physical  changes  of  logging  (including  salvage  harvest  and 

27  pre-commercial  thinning)  is  mixed  and  complex  (Zager  et  al.  1983;  Waller  and  Mace  1997a,b; 

28  McLellan  and  Hovey  2001)  because  treatments,  post-treatments,  cover  types,  and  habitat  types  vary, 

29  and  because  logging  is  inevitably  associated  with  roads  and  increased  human  activity,  which  tends 

30  to  disturb  or  displace  grizzly  bears.  A  review  by  Moss  and  Lefranc  (1987)  found  that,  while  many 

3 1  studies  documented  reduced  grizzly  bear  use  of  logged  areas  (e.g..  Mace  and  Jonkel  1980;  Zager  et 

32  al.  1983;  McLellan  1990),  others  reported  no  evidence  that  vegetation  changes  resulting  from 

33  timber  harvest  significantly  impacts  grizzly  bears  (e.g.,  Meehan  1974;  Zager  1980).  Alterations  in 

34  timber  cover  can  affect  the  quality  of  grizzly  food  and  cover  (Blanchard  1983;  USPS  1985),  causing 

35  bears  to  change  their  use  of  an  area.  East  of  the  Continental  Divide  in  the  GYE,  Anderson  (1994) 

36  found  that  production  of  two  species  of  huckleberries  was  lower  in  clearcuts  than  in  similar  uncut 

37  stands. 

38  The  manner  in  which  logging  slash  is  controlled  or  disposed  may  physically  hinder  bear  use  in  an 

39  area  or  may  limit  the  establishment  of  bear  forage  (Bratkovich  1986).  Zager  et  al.  (1983)  found  that 

40  1 5-  to  35-year-old  clearcuts  with  slash  piled  by  a  bulldozer  had  lower  canopy  coverage  of  preferred 

41  summer  grizzly  bear  plant  foods  than  those  with  no  slash  or  those  that  had  been  burned.  Broadcast 

42  bums  can  encourage  the  growth  of  fruiting  shrubs  that  are  preferred  forage  for  grizzly  bears  in  the 

43  fall  (Martin  1983;  Zager  et  al.  1983;  Bratkovich  1986;  Moss  and  Lefi-anc  1987;  Hamilton  2000). 
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1  Results  from  Martin  (1983)  suggested  that  light-intensity,  post-harvest  burning  could  stimulate 

2  production  of  blue  huckleberry  ( Vaccinium  globulare),  an  important  summertime  fioiit  producer  for 

3  grizzly  bears  on  certain  sites. 

4  Livestock  Grazing 

5  The  impacts  to  grizzly  bears  from  agriculture  and  livestock  were  summarized  by  Harting  (1987) 

6  into  five  classes: 

7  •     Direct  loss.  Mortality  or  loss  of  grizzly  bears  through  control  actions,  relocations,  or  illegal 

8  kills  associated  with  livestock  allotments,  ranching,  or  farming  operations 

9  •     Indirect  loss.  Habituationofgrizzly  bears  to  human  activity  following  attraction  to 

10  livestock,  livestock  carrion,  crops,  etc.,  pre-disposing  them  to  nuisance  behavior  elsewhere 

11  •     Habitat  loss.  Loss  or  modification  due  to  grazing  or  other  agricultural  activity 

12  •     Displacement.  Temporal  or  spatial  displacement  away  from  agricultural  activity 

13  •     Direct  competition.  Competition  with  livestock  for  preferred  forage  species. 

14  Grizzly  bears  are  known  to  kill  domestic  sheep  easily  (Knight  and  Judd  1983),  and  specific 

15  individual  bears  leam  to  kill  cattle  calves  as  well  (Anderson  et  al.  2002).  Bears  that  kill  hvestock 

16  have  a  high  rate  of  mortality  caused  by  people. 

1 7  DNRC  has  very  few  grazing  licenses  on  very  limited  ownership  in  grizzly  bear  recovery  zones 

18  (Table  4.9-3). 

19  Humans  Working  in  Bear  Habitat 

20  Generally,  DNRC  activities  such  as  timber  sale  cruising  and  layout,  site  preparation,  road 

21  maintenance  include  timber  sale  cruising  and  layout,  site  preparation,  and  road  maintenance  would 

22  not  adversely  impact  grizzly  bears.  The  effects  of  these  non-motorized  activities  would  most  likely 

23  be  similar  to  those  from  dispersed  recreational  activity  (e.g..  Mace  and  Waller  [1996]),  and  from 

24  motorized  activities  summarized  by  Mace  et  al.  (1996);  namely  short  term  disturbance  or 

25  displacement  due  to  creation  of  new  roads  or  use  of  existing  roads  and  adjacent  management  areas. 

26  There  has  not  been  a  case  of  a  DNRC  employee  or  its  contractor,  having  a  direct  conflict  with  a 

27  grizzly  bear. 

28  Life  History 

29  Generally  solitary,  grizzly  bears  avoid  one  another,  except  during  the  mating  season  when  male  and 

30  female  bears  tolerate  one  another.  Grizzly  bears  do  not  defend  territories,  but  instead  have  home 

3 1  ranges  they  share  with  other  grizzly  bears,  although  social  systems  influence  movements  and 

32  interactions  among  resident  bears.  Home  range  sizes  for  adult  female  grizzlies  vary  from  50  to 

33  150  square  miles;  an  adult  male  can  have  a  home  range  size  as  large  as  600  square  miles  (Schwartz 

34  et  al.  2003). 
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1  Grizzly  bears  in  the  contiguous  United  States  spend  4  to  6  months  in  dens,  typically  beginning  in 

2  October  or  November  (Craighead  and  Craighead  1972;  Nagy  and  Gunson  1990;  Hellgren  1998). 

3  The  bears  hibernate  for  as  long  as  7  months.  During  this  period,  they  do  not  eat,  drink,  urinate,  or 

4  defecate.  Over  the  course  of  the  denning  season,  a  bear  may  lose  30  percent  of  its  body  weight.  All 

5  of  this  weight  is  stored  as  fat,  which  is  acquired  during  the  2  to  4  months  prior  to  entering  dens. 

6  During  the  pre-denning  period,  bears  increase  their  food  intake  dramatically  and  may  gain  as  much 

7  as  3.64  pounds  per  day  (Schwartz  et  al.  2003). 

8  Mating  occurs  from  May  through  July,  and  cubs  are  bom  inside  the  den  in  late  January  or  early 

9  February.  Cubs  remain  with  their  mother  for  2  to  3  years  (Foresman  2001).  The  age  at  which 

10  females  produce  their  first  litter  varies  from  3  to  8  years,  with  litter  size  varying  from  one  to  four 

1 1  cubs.  Grizzly  bears  have  one  of  the  lowest  reproductive  rates  among  terrestrial  mammals.  Grizzly 

12  bear  females  cease  breeding  successfully  some  time  in  their  mid  to  late  20s  (Schwartz  et  al.  2003). 

1 3  Grizzly  bears  are  opportunistic  omnivores  and  will  eat  fish,  berries,  grasses,  leaves,  insects,  roots, 

14  carrion,  small  mammals,  ftmgi,  nuts,  and  ungulates.  The  bears  are  selective  in  their  seasonal  use  of 

1 5  various  kinds  of  forage  and,  therefore,  move  across  the  landscape  as  they  follow  the  growth  and 

16  abundance  of  preferred  forage  items  (Blanchard  1983;  Mace  et  al.  1996;  Waller  and  Mace  1997a; 

1 7  McLellan  and  Hovey  2001). 

IS      Habitat  Requirements 

19  Grizzly  bears  are  habitat  generalists.  Key  habitat  requirements  include  the  availability  of  food, 

20  security  (from  humans  and  other  bears),  and  den  sites  (Archibald  et  al.  1987;  Harting  1987; 

21  Heinnch  et  al.  1995;  Mace  et  al.  1996,  1999;  Linnell  et  al.  2000)  (Table  4.9-4).  While  biologists 

22  agree  that  preferred  habitats  of  grizzly  bears  are  early  serai,  fu-e-successional  types,  the  proximity  of 

23  security  cover  is  also  an  important  variable  that  has  been  shown  to  influence  the  use  of  foraging 

24  habitat.  Given  equal  foraging  opportunides,  under  cover  and  in  the  open,  McLellan  (1992) 

25  suggested  that  bears  would  prefer  to  feed  under  cover. 

26  TABLE  4.9-4.    GRIZZLY  BEAR  KEY  HABITAT  REQUIREMENTS 

Habitat  requirement  Key  l-iabitats 

Spring  foraging^  Low-elevation  mesic  vegetation 

Summer,  autumn  foraging'  IVIoderate-  to  high-elevation  mesic  vegetation 

Security  cover  and  isolation  from  humans^'^       Cover  provided  by  vegetation  and  topographic  breaks;  absence  or  low 

density  of  roads  and  trails 

Denning  habitat"  Remote,  high-elevation  areas  with  slopes  greater  than  30  degrees; 

friable,  deep  soils;  and  snow  accumulations 

27  Sources; 

28  '    Maceetal.  (1996);  Maceetal.  (1999);  McLellan  and  Hovey  (2001);  Nielson  et  al.  (2002);  Waller  and  Mace  (1997a). 

29  ^    Archibald  et  al.  (1987);  Kasworm  and  Manley  (1990);  Mace  et  al.  (1996);  Mace  et  al.  (1999);  Mattson  et  al.  (1987);  McLellan  and 

30  Shackleton  (1988,1989);  Wielgus  et  al.  (2002). 

31  ^    Maceand  Waller  (1997);  White  etal.  (1999);  Graves  (2002). 

32  "    Pearson  (1975);  Servheen  (1981);  Zager  and  Jonkel  (1983);  Podruzny  et  al.  (2002). 

33  With  the  exception  of  a  few  forest  vegetation  types,  such  as  horsetail  associafions,  the  majority  of 

34  vegetative  food  items  preferred  by  grizzly  bears  occur  in  early  serai  communities  where  forest  cover 

35  is  absent  or  relatively  sparse  (Hamer  and  Herrero  1983).  Foraging  areas  that  are  consistently 
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1  described  in  the  literature  as  favored  by  bears  include  avalanche  chutes  (Zager  et  al.  1980;  Mace  et 

2  al.  1996;  Waller  and  Mace  1997a;  Ramcharita  and  McLellan  2000;  McLellan  and  Hovey  2001), 

3  fire-mediated  shrub  fields  (Almack  1985,  1986;  Hamer  and  Herrero  1987a,b;  McLellan  and  Hovey 

4  2001),  and  nparian  areas  (Servheen  1983;  McLellan  and  Hovey  2001 ).  Avalanche  chutes  may  be 

5  used  at  any  time  of  year,  but  seem  to  attract  bears  particularly  in  the  spring.  TTiese  areas  are  usually 

6  quite  wet  (due  to  deep  snows  that  melt  later  than  in  other  areas),  and  they  contain  both  valuable 

7  forage  species  and  a  tangle  of  vegetation  that  provides  visual  screening.  Fire-mediated  shrub  fields 

8  often  contain  soft-mast  (e.g..  berry)  producing  shrub  species,  an  important  food  source  for  foraging 

9  bears  in  mid-summer  and  early  fall.  Riparian  areas  are  primarily  used  in  spring  and  early  summer 

1 0  \\hen  habitats  at  higher  elevations  are  still  covered  with  snow  or  plant  growth  is  otherwise  delayed. 

1 1  Grizzly  bear  foraging  habitat  associated  with  riparian  areas  and  shrub  fields  is  scattered  throughout 

1 2  the  planning  area  and  the  HCP  project  area. 

1 3  When  bears  emerge  fi-om  their  dens  in  the  spring,  their  fat  stores  have  been  severely  depleted; 

14  therefore,  foraging  to  rebuild  energy  reser\'es  is  their  primary  focus.  It  is  important  that  bears  have 

1 5  adequate  spring  foraging  opportunities  close  to  their  dens,  especially  when  cubs  have  been  bom.  to 

1 6  build  up  fat  stores  quickly.  In  their  study  of  radio-collared  female  grizzly  bears.  Mace  et  al.  (1999) 

1 7  found  that  the  upper  elevadon  limit  observed  for  habitat  use  in  spring  was  4,900  feet.  For  this 

1 8  analysis,  therefore,  spring  habitat  is  defined  as  all  areas  below  4,900  feet  elevation,  except  in  the 

19  Swan  River  State  Forest.  In  that  area,  spring  habitat  is  defined  as  all  areas  below  5,200  feet 

20  elevation. 

2 1  Waller  and  Mace  ( 1 997)  defined  the  spring  period  as  the  period  from  den  exit  to  July  1 5  based  on 

22  apparent  changes  in  food  habitats  and  behavior.  For  the  proposed  grizzly  bear  conservadon 

23  strategy,  the  spring  period  is  defined  for  the  Stillwater  Block  as  April  1  through  June  1 5  for 

24  non-spring  habitat  and  April  1  through  June  30  for  areas  within  spring  habitat.  For  lands  within  the 

25  Swan  River  State  Forest  and  DNRC  scattered  parcels,  the  spring  period  is  defined  as  April  1 

26  through  June  15.  These  dates  were  selected  to  balance  DNRC  operational  needs  with  the  security 

27  needs  of  bears.  The  June  15  date  is  consistent  with  current  management  associated  with  the  Swan 

28  Agreement,  and  it  provides  protective  restrictions  for  the  period  immediately  following  the 

29  emergence  of  bears  from  dens,  when  they  are  nutrifionally  stressed  following  hibernation.  In 

30  Response  to  Peer  Revie^v  of  the  A 19  and  Proposed  Approach  to  Managing  Access  in  Grizzly  Bear 

3 1  Habitat,  prepared  by  the  NCDE  Technical  Group  (USFWS  2001 : 1 1 ),  the  authors  acknowledge  that 

32  the  June  30  date  used  in  that  approach  was  an  attempt  to  accommodate  social  concerns,  but  they  felt 

33  justified  in  modifying  the  date  to  June  15  for  two  reasons.  First,  the  most  urgent  concerns  related  to 

34  displacement  from  good  habitat  due  to  snow,  mortality  risk  during  black  bear  season,  and 

35  vulnerability  during  the  grizzly  bear  breeding  season  were  all  reduced  or  gone  by  the  end  of  June. 

36  Second,  the  team  acknowledged  that  there  is  no  dramatic  shift  in  elevation  by  bears  after  mid- June. 

Spring  habitat  is  available  on  blocked  lands  and  scattered  parcels  throughout  the  planning  area  and 
the  HCP  project  area.  Spring  habitat  on  HCP  project  area  lands  accounts  for  approximately 
3  percent  of  the  spring  habitat  in  the  recovery  zones  and  NROH  in  the  planning  area.  More  than 
80  percent  of  the  spring  habitat  in  the  HCP  project  area  occurs  in  the  NWLO  (Table  4.9-5). 

In  addition  to  foraging  habitat,  security  cover  and  isolation  from  humans  and  human-associated 
activifies  are  necessary  habitat  components  for  grizzly  bears  (Archibald  et  al.  1987;  Mattson  et  al. 
1987;  McLellan  and  Shackleton  1988,  1989;  Kasworm  and  Manley  1990;  Mace  et  al.  1996,  1999). 
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1  Human  activities  can  result  in  direct  mortality  of  bears,  as  well  as  indirect  negative  effects  by 

2  displacing  bears  to  less  suitable  habitats  (Mace  and  Waller  1998;  McLellan  et  al.  1999;  Benn  and 

3  Herrero  2002;  Wakkinen  and  Kasworm  2004;  Schwartz  et  al.  2006).  The  most  effective  way  to 

4  minimize  the  risk  of  adverse  interactions  between  humans  and  bears  is  to  provide  spatial  separation 

5  between  areas  of  human  activity  and  areas  of  bear  activity.  In  areas  where  such  separation  is  not 

6  possible.  pro\'iding  large  areas  of  secure  habitat  that  include  seasonal  habitats  may  reduce  the 

7  potential  for  contact  and  minimize  risk  of  disturbance  and  illegal  mortality  (Mace  and  Waller  1998). 

8  WTiile  security  cover  is  necessary  primarily  to  allow  grizzly  bears  to  avoid  contact  with  humans,  the 

9  co\er  is  sometimes  necessary  for  bears  to  avoid  contact  with  other  bears.  Specifically,  females  with 

10  cubs  require  spatial  separation  from  aggressive  males.  This  is  particularly  true  in  spring,  when 

1 1  cubs-of-the-year  are  most  prone  to  attack.  Sows  with  cubs  often  select  rugged  and  isolated  habitats 

1 2  for  this  reason  (Russell  et  al.  1979;  Reynolds  and  Hechtel  1980;  Banci  1991 ).  Shrub  and  tree  cover, 

1 3  as  well  as  topographic  landscape  features,  are  commonly  used  as  security  from  humans  or  other 

14  bears  (McLellan  and  Hovey  2001;  Wielgus  et  al.  2002). 

1 5  There  are  no  broadly  accepted  USFWS  or  IGBC  standards  related  to  grizzly  bear  cover.  Cover  is  a 

16  habitat  consideration  addressed  through  a  variety  of  standards  and  guidelines  based  on  land 

17  management  objectives  of  the  landowner  and  location  of  their  lands  on  the  landscape.  For  this 

1 8  analysis,  security  cover  adequate  to  reduce  visual  detection  by  humans  has  been  defined  as 

1 9  vegetation  or  topography  that  hides  90  percent  of  a  grizzly  bear  from  view  at  the  distance  of  200 

20  fee^t  (DNRC  2008i). 


21 


Table  4.9-6  shows  existing  forested  hiding  cover  on  DNRC  lands  in  the  planning  area  and  the  HCP 
project  area  for  recovery  zones  and  NROH.  Cover  amounts  provided  by  geographic  features  were 

23  not  included  in  this  analysis.  Most  of  the  forested  cover  on  DNRC  lands  in  the  planning  area  occurs 

24  within  the  HCP  project  area,  specifically  the  NWLO.  Within  the  NWLO,  most  of  the  cover  is 

25  located  on  blocked  lands  within  the  Stillwater  Block  and  Swan  River  State  Forest. 

26  Another  key  habitat  requirement  for  grizzly  bears  is  the  presence  of  suitable  denning  habitat.  Den 

27  site  characterisdcs  are  xariable,  but  several  researchers  have  described  dens  located  at  high 

28  elevations  in  remote  areas  with  slopes  greater  than  30  degrees,  soils  that  are  deep,  and  aspects  where 

29  snow  accumulates  (Pearson  1975;  Servheen  1981;  Zager  and  Jonkel  1983;  Podruzny  et  al.  2002). 

30  Sloped  sites  are  often  selected  because  they  facilitate  easier  digging  and  are  generally  stabilized  by 

3 1  trees,  boulders,  or  root  systems  of  herbaceous  vegetarion.  In  addition  to  excavating  dens,  grizzly 

32  bears  den  in  natural  caves  and  hollows  under  the  roots  of  trees.  WTiile  individual  den  sites  are  rarely 

33  reported  to  be  used  for  more  than  one  winter,  numerous  researchers  have  observed  that  dens  rarely 

34  occur  singly,  but  are  concentrated  in  areas  that  apparently  possess  appropriate  environmental 

35  condidons  (Craighead  and  Craighead  1972;  Hamer  et  al.  1977). 

36  The  literature  on  disturbance  and  impacts  to  grizzly  bears  during  denning  (or  immediately  before  or 

37  after  denning)  suggests  that  the  greatest  risk  in\'olves  females  with  young  cubs  that  have  recently 

38  emerged  from  den  sites  (Mace  and  Waller  1997;  Reinhart  and  Tyers  1999;  Graves  and  Reams 

39  2001).  Cubs  are  still  vulnerable  at  this  age,  and  it  has  often  been  noted  that  these  family  groups  will 

40  remain  near  dens  for  some  time  before  heading  for  lower-elevation  areas  with  better  forage.  Bears 

41  generally  appear  to  tolerate  motorized  activities  occurring  more  than  1  kilometer  (0.6  mile)  from  the 

42  den  (Linnell  et  al.  2000).  There  is  some  indication  that  close  encounters  with  dens  can  cause 
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1  physiological  stress  (Reynolds  et  al.  1986)  or,  in  some  cases,  den  abandonment  (Swenson  et  al. 

2  1997).  Den  abandonment,  in  turn,  increases  the  likelihood  of  cub  mortality. 

3  For  this  analysis,  post-denning  habitat  is  defined  as  all  areas  that  occur  on  sites  with  slopes  greater 

4  than  45  percent  at  elevations  greater  than  6,300  feet  (Mace  and  Waller  1997:41).  Methods  for  this 

5  analysis  are  described  in  DNRC  (20081).  Of  1 .8  million  acres  of  post-denning  habitat  in  recovery 

6  zones  and  NROH  in  the  planning  area,  less  than  1 1 ,000  acres  (0.6  percent)  occur  on  trust  lands 

7  (Table  4.9-7).  The  HCP  project  area  contains  5,863  acres  of  post-denning  habitat  within  recovery 

8  zones  (mostly  on  blocked  lands  in  the  NWLO)  and  2,989  acres  in  NROH  (mostly  within  the  CLO). 

9  Habitat  Linkage 

10  An  important  habitat  component  for  wildlife  is  the  presence  of  habitat  linkage.  Ser\'heen  et  al. 

1 1  (200 1 )  define  habitat  linkages  as  "the  area  betVk'een  larger  blocks  of  habitat  where  animals  can  live 

12  at  certain  seasons  where  they  can  find  the  security  they  need  to  successfially  move  between  these 

1 3  larger  blocks  of  habitat."  The  importance  of  maintaining  habitat  linkage  is  an  issue  recognized  by 

1 4  federal,  state,  and  county  governments;  conservation  organizations;  and  many  others  (Servheen  et 

1 5  al.  2001 ).  It  is  an  issue  encompassing  not  only  wildlife  conser\'ation  but  also  human  safety  and 

1 6  economics,  since  vehicle-wildlife  collisions  on  highways  result  in  many  human  fatalities  and 

1 7  injuries  each  year  and  cost  millions  of  dollars  in  property  damage  (Servheen  et  al.  2001).  The  main 

1 8  factors  generally  considered  to  affect  the  quality  of  linkage  zones  are  major  highways,  railroads, 

19  road  density,  human  site  development,  availability  of  hiding  cover,  and  the  presence  of  riparian 

20  areas  (USPS  2005). 

Habitat  linkage  and  connectivity  are  important  components  of  grizzly  bear  habitat  (Servheen  et  al. 
2001,  2003;  USFWS  1993).  Maintaining  linkage  and  connectivity  between  small,  isolated  grizzly 
bear  populations  can  benefit  grizzly  bears  in  several  ways,  including  (1)  allowing  immigrant 
grizzlies  to  bolster  a  resident  population  in  an  area  that  has  been  affected  by  catastrophic  events  or 
negative  environmental  conditions,  and  (2)  preserving  genetic  diversity  by  reducing  negative  effects 
fi-om  inbreeding.  Task  37  in  the  federal  Grizzly  Bear  Recoveiy  Plan  (USFWS  1 993)  called  for  the 
evaluation  of  linkage  potential  between  grizzly  bear  recovery  zones. 

For  this  analysis,  linkage  in  the  planning  area  is  qualitatively  and  quantitatively  evaluated  by 
considering  three  identified  subsets  of  defined  linkage  zones  or  linkage  areas:  (1)  those  described  by 
Servheen  et  al.  (2001 ,  2003),  (2)  those  identified  in  the  Swan  Agreement  for  the  Swan  River  State 
Forest,  and  (3)  additional  potential  zones  within  the  planning  area  that  were  identified  using  methods 
developed  by  DNRC  (20081)  that  are  similar  to  those  used  by  Servheen  et  al.  (2001 )  (Table  4.9-8; 
Figures  D-15A,  B,  and  C  in  Appendix  D,  HIS  Figures).  The  DNRC  methods  incorporate  measures 
of  road  density,  secure  areas,  developed  sites,  and  grizzly  bear  hiding  cover  to  identify  and  map  areas 
with  the  greatest  potential  linkage  value.  To  compare  the  alternatives,  the  combination  of  the  three 
methods  identified  above  was  deemed  satisfactory  for  descriptive  purposes. 

The  mapped  zones  in  Figures  D-15A,  B,  and  C  (Appendix  D,  EIS  Figures)  provide  Uvo  important 
features:  (1)  they  disclose  the  relationship  of  the  HCP  project  area  lands  and  non-project  area  lands 
in  the  planning  area  to  areas  estimated  to  have  importance  for  linkage,  and  within  those  areas  where 
the  efforts  of  others  have  identified  areas  of  importance  for  linkage;  and  (2)  they  provide  a  basis  for 
understanding  how  impacts  may  or  may  not  vary  between  the  alternative  management  policy 
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1  approaches  being  considered.  No  particular  commitment  to  this  map  is  being  contemplated  as  part 

2  of  this  project  or  analysis. 


3 
4 
5 
6 

7 
8 


More  than  6  million  acres  of  potential  linkage  are  estimated  to  occur  in  the  planning  area 
(Table  4.9-9).  Approximately  318,141  acres  (5  percent)  are  on  trust  lands,  of  which  123,513  acres 
(2  percent)  lie  within  the  HCP  project  area  (Table  4.9-9).  Within  the  HCP  project  area,  the  majority 
of  the  potential  linkage  habitat  occurs  in  the  NWLO  (Tables  4.9-8  and  4.9-9). 


TABLE  4.9-9. 


ACREAGE  OF  POTENTIAL  HABITAT  LINKAGE  (DNRC  MODEL) 
WITHIN  THE  PLANNING  AREA,  BY  LAND  OWNERSHIP 


Ownership^ 


Habitat  Linkage  within  the  Planning  Area 


Acres 


Percent  of  Totai^'^ 


USPS 

BLM 

NPS 

Other  Federal 

DNRC  (non-HCP) 

HCP  Project  Area 

NWLO 

SWLO 

CLO 
Other  State  (Non-DNRC) 
Private  Industrial  Forest 
Other  Private 
Other  Land  Ownership 


1,746,661 
153,578 
153,224 
34,997 
318,141 
123,513 
71,650" 
43,859" 
8,004" 
151,388 
136,540 

3,158,783 
436,320 


27.7 
2.4 
2.4 
0.6 
5.0 
2.0 
1.1 
0.7 
0.1 
2.4 
2.2 

50.2 
6.9 


9 
10 
11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 


Total 


6,289,632 


100 


USPS  =  U.S.  Forest  Service,  BLM  =  Bureau  of  Land  Management,  NPS  =  National  Park  Service. 
^    Numbers  may  not  sum  to  total  due  to  rounding. 
^   These  values  were  adjusted  to  tai<e  into  account  results  based  on  outputs  from  ttie  Servlneen  et  al.  (2003)  effort  and  the  Swan 

Agreement  (USFWS  et  al.  1995). 
■*    These  values  add  up  to  the  total  in  "HCP  Project  Area"  row.  These  three  land  offices  total  all  HCP  project  area  lands  in  planning 

area  with  potential  linkage. 
Source:  DNRC  (2008a).  See  DNRC  (20081)  for  methodology. 

4.9.3.2  Environmental  Consequences 

As  described  above,  bears  can  be  affected  in  a  number  of  ways  by  the  forest  management  activities 
considered  for  coverage  under  the  HCP.  Broadly,  these  effects  fall  into  the  categories  of  (1)  effects 
caused  by  roads,  (2)  risk  of  bear-human  conflicts,  and  (3)  habitat  modification.  The  following 
subsections  discuss  these  potential  effects  and  describe  the  following  for  each:  (1)  the  criteria  by 
which  the  effects  of  the  alternatives  are  evaluated,  (2)  the  rationale  for  those  criteria,  and  (3)  the 
relative  effects  of  the  alternatives.  Each  subsection  is  introduced  by  a  bullet  statement  summarizing 
a  potential  effect  and  cause.  Some  bullet  statements  describe  potential  effects  that  span  categories; 
for  example,  reduced  visual  screening  is  a  habitat  modification  that  results  in  an  increased  risk  of 
bear-human  conflicts. 


26  The  aquatic  conservation  strategies  and  the  lynx  conservation  strategy  are  discussed  in  these 

27  sections  as  appropriate  when  commitments  overlap  those  of  the  grizzly  bear. 
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1  Road-related  Effects 

2  A  key  indicator  of  security  and  isolation  from  humans  is  the  presence  and  use  of  roads.  Roads, 

3  along  with  the  activities  associated  with  road  construction,  gravel  pits,  off-road  vehicle  access, 

4  snowmobile  access,  and  other  motorized  and  non-motorized  recreation,  can  affect  grizzly  bears  both 

5  directly  and  indirectly  in  terms  of  disturbance,  displacement,  habituation,  and  increased  risk  of 

6  mortality  as  described  above.  Road  amounts  on  DNRC  ownership  have  largely  resulted  from  past 

7  projects  and  activities  necessary  to  generate  revenue  for  trust  beneficiaries.  Also,  some  existing 

8  roads  on  trust  lands  today  were  acquired  through  purchase  or  exchange  with  other  landowners. 

9  Actions  resulting  in  access  development  have  included  (but  are  not  limited  to)  timber  harvesting, 

1 0  cabin  or  home  site  access,  utility  easements,  easements  to  access  private  property,  and  agriculture 

1 1  and  grazing  management.  Roads  developed  to  access  timberlands  decades  ago  were  occasionally 

1 2  built  in  very  high  densities.  Current  Forest  Management  ARMs  provide  guidelines  to  minimize 

13  road  construction  and  road  access  (Table  E4-8  in  Appendix  E,  EIS  Tables). 

1 4  Increasing  numbers  of  people  are  using  trust  lands  for  non-motorized  and  motorized  recreation, 

1 5  such  as  snowmobiling,  hiking,  camping,  and  swimming  in  creeks,  rivers,  and  lakes,  as  well  as 

1 6  hunting  and  fishing.  All  uses  of  foresdands,  including  DNRC  staff  use  of  roads  closed  to  public 

1 7  access,  can  reduce  the  amount  of  area  available  to  grizzly  bears  (as  well  as  other  species  sensitive  to 

1 8  human  disturbance),  depending  on  location  of  these  activities,  season  of  use,  and  other  factors. 

1 9  Animals  disturbed  by  human  presence  may  flee  from  areas  that  provide  vital  habitat  (e.g.,  den  sites, 

20  key  foraging  areas  during  critical  times  of  the  year),  interfering  with  activities  essential  to  survival 

2 1  and  possibly  putting  themselves  or  their  young  at  an  increased  risk  of  predation  (Claar  et  al.  2003; 

22  Ruediger  et  al.  2000). 

23  Road  density  is  a  measure  commonly  used  to  assess  the  effects  of  roads  on  grizzly  bears. 

24  Accounting  for  road  density  allows  managers  to  monitor  changes  in  the  amount  of  roads  in  critical 

25  bear  habitat,  such  as  spring  foraging  habitat.  However,  the  effects  of  roads  on  bears  vary  by 

26  location  and  management  activities  (MFWP  2002a). 

27  For  this  analysis,  two  distinct  methods  for  calculating  road  density  were  used  to  evaluate  the 

28  impacts  of  the  alternatives  on  grizzly  bears.  In  areas  of  blocked  lands,  where  DNRC  manages  large, 

29  contiguous  blocks  of  land  and  can  control  the  types  of  activities  that  occur  on  those  lands  (Stillwater 

30  Block  and  Swan  River  State  Forest),  a  "moving  windows"  analysis  was  used  to  calculate  road 

31  density  (USES  1995a).  Elsewhere,  where  trust  lands  occur  as  scattered  parcels,  road  density  was 

32  calculated  as  miles  of  road  per  square  mile  of  land  area  (i.e.,  the  simple  linear  road  density 

33  calculation,  mi/mi"").  Of  154,201  acres  of  HCP  project  area  lands  in  the  recovery  zones,  about 

34  85  percent  occur  on  blocked  lands  (Table  4.9-10). 

35  The  preferred  method  of  road  density  calculation,  recommended  by  the  IGBC  where  applicable,  is  a 

36  GIS-based  moving  windows  analysis  (USES  1995a).  This  method  considers  the  spatial  location  of 

37  roads  in  relation  to  one  another,  and  is  commonly  used  to  assess  impacts  associated  with  road 

38  density  on  species  such  as  grizzly  bears.  For  wide-ranging  species,  this  method  is  preferred  for 

39  assessing  impacts  at  large  scales  (USES  1995a),  and  for  grizzly  bears,  the  scale  of  assessment  is 

40  approximately  50  square  miles,  the  minimum  size  of  a  female  grizzly  bear  home  range.  This 

4 1  methodology  also  provides  land  managers  with  the  ability  to  create  density  contour  maps  for 

42  visually  assessing  effects  and  understanding  where  the  greatest  road  density  occurs.  In  this  way, 
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1  moving  windows  analysis  provides  more  than  just  a  simple  density  estimate  over  a  given  area 

2  (USPS  1995a).  Results  are  summarized  as  the  proportion  of  an  analysis  area  in  variously  defined 

3  density  classes  (e.g.,  less  than  1  mi/mr,  between  1  and  2  mi/mi",  more  than  2  mi/mi").  Moving 

4  windows  analysis  requires  input  of  an  adequate  road  layer,  an  adequate  trail  layer,  and  a  defined 

5  analysis  area. 

6  In  the  Stillwater  and  Swan  Units,  road  density  is  analyzed  at  the  level  of  bear  management  unit 

7  (BMU)  subunits,  which  is  the  analysis  unit  preferred  by  the  USFWS.  A  BMU  is  an  area  in  which 

8  the  yearlong  habitat  needs  of  both  male  and  female  grizzly  bears  can  be  met.  BMUs  in  the  NCDE 

9  (which  encompasses  the  Stillwater  and  Swan  Units)  are  about  400  square  miles  in  size.  A  BMU 

10  subunit  represents  the  approximate  size  of  an  average  annual  female  home  range  (about  50  square 

1 1  miles),  generally  delineated  fi"om  ridge  top  to  valley  bottom  and  encompassing  all  seasonal  habitats 

12  (USFSl995c). 

13  An  alternative  method  of  assessing  road  density  is  simple  linear  calculation,  which  is  used  for 

14  scattered  parcels  for  this  analysis  because  road  data  for  trust  lands  and  adjacent  lands  is  limited. 

1 5  Many  scattered  parcels  are  less  than  or  equal  to  one  square  mile  in  size  (640  acres)  surrounded  by  a 

1 6  matrix  of  other  ownerships,  often  national  forest  lands.  Using  this  method,  the  total  miles  of  road  in 

1 7  the  analysis  area  is  divided  by  the  total  size  of  an  analysis  area  (in  square  miles).  This  method  does 

1 8  not  allow  a  spatial  assessment  of  the  amount  and  distribution  of  different  density  classes  in  an 

19  analysis  area,  but  it  does  provide  suitable  surrogate  estimates  of  density  usefiil  for  comparison. 

20  Results  calculated  through  this  method  are  not  directly  comparable  to  those  calculated  through 

2 1  moving  windows  analysis.  Anticipated  changes  in  linear  road  density  under  the  alternatives, 

22  however,  can  serve  as  an  indicator  of  potential  road-related  effects  on  grizzly  bears  in  scattered 

23  parcels.  These  estimates  can  be  used  to  evaluate  the  likely  broad-scale  effects  of  the  various 

24  conservation  strategy  approaches.  An  important  consideration  using  the  linear  method  is  the  size  of 

25  the  analysis  area.  As  the  size  of  a  particular  analysis  area  grows  smaller,  the  road  density  for  that 

26  area  may  be  skewed  toward  larger  values.  For  example,  a  1-mile  length  of  road  crossing  a  1-square- 

27  mile  parcel  (1  mile  on  each  side)  produces  a  road  density  of  1  mi/mi'.  If  each  side  of  that  parcel  is 

28  reduced  to  0.5  mile,  the  parcel  area  becomes  0.25  square  mile  (0.5  mile  times  0.5  mile);  a  straight 

29  road  crossing  that  parcel  would  be  0.5  mile  long,  producing  a  road  density  of  2  mi/mi"  (0.5  mile 

30  divided  by  0^25  mile). 

3 1  For  this  analysis,  DNRC  developed  estimates  for  the  future  miles  of  road  in  different  road 

32  management  classes  (open,  restricted,  and  total)  based  on  several  sources.  These  included  historical 

33  data  on  miles  of  roads  constructed  and  project  area  acreages  ft"om  personal  communications  with 

34  project  leaders,  foresters,  or  unit  managers,  as  well  as  environmental  documents  and  contracts  that 

35  were  available  for  timber  sale  contracts  sold  between  fiscal  years  1998  and  2006.  Information  from 

36  the  Stillwater  and  Swan  Transportation  Plans  developed  for  the  proposed  HCP  (Appendix  A,  HCP, 

37  Tables  2-2  and  2-3,  respectively)  was  used  to  determine  road  mile  values  in  those  areas  under 

38  Alternatives  2,  3,  and  4.  Increases  in  Alternative  1  (No  Action)  were  developed  using  the  calculated 

39  constants  for  restricted  roads  in  the  Stillwater  Block.  The  "Swan  Agreement  Future"  column  in 

40  Appendix  A,  HCP,  Table  2-3  was  used  to  determine  road  increases  for  the  Swan  River  State  Forest 

41  under  Alternative  1 .  Note  that  the  transportation  plan  for  the  Swan  River  State  Forest  would  be 

42  implemented  only  if  the  Swan  Agreement  is  terminated.  If  this  happens,  the  actual  amount  of 

43  additional  road  open  to  motorized  public  access  at  any  time  in  the  fiiture  would  depend  on  the  status 

44  of  access  agreements  between  DNRC  and  adjacent  landowners,  as  well  as  the  timing  of  individual 
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1  landowners'  decisions  to  pursue  access  across  parcels  of  trust  lands.  Under  the  Swan  Agreement  in 

2  its  current  form,  no  changes  are  anticipated  in  the  miles  of  road  open  to  motorized  public  access  in 

3  the  Swan  River  State  Forest. 

4  The  effects  of  roads  on  grizzly  bears  are  described  in  terms  of  total  road  density  and  open  road 

5  density.  For  this  analysis,  open  roads  include  those  classified  as  open,  private,  or  seasonally  open, 

6  and  exclude  restricted,  highway,  and  county  roads.  Total  roads  include  those  classified  as  restricted, 

7  along  with  open,  private,  or  seasonally  open  roads.  The  following  two  subsections  address  these 

8  topics  in  greater  detail  and  compare  the  effects  of  the  alternatives. 

9  Total  Road  Density 

10  Potential  Effects 

11  •     The  presence  of  road  prisms  on  the  landscape  may  cause  bears  to  avoid  areas  they  might 

12  otherwise  use  for  feeding,  breeding,  and  sheltering. 

13  Indicators  and  Rationale 

14  As  described  above,  in  a  number  of  North  American  studies,  the  presence  of  roads  has  been  shown 

1 5  to  reduce  habitat  effectiveness  or  increase  the  risk  of  grizzly  bear  mortality.  It  is  widely  accepted 

16  that  grizzly  bears  shift  their  behavior  in  response  to  human  activities  on  those  roads,  not  in  response 

1 7  to  the  physical  presence  of  the  roads  themselves.  Open  roads  appear  to  elicit  a  more  pronounced 

18  response  than  closed  roads  (Mace  et  al.  1996;  IGBC  1998).  However,  even  closed  roads  elicit  a 

1 9  response,  probably  because  closed  roads  still  receive  certain  levels  of  human  use.  Road  densities 

20  are  an  index  of  the  extent  and  types  of  human  access. 

2 1  For  this  analysis,  total  road  density  is  used  as  an  indicator  of  the  relative  amounts  of  road  prisms  on 

22  the  landscape  predicted  under  the  various  alternatives  to  assess  risk  of  grizzly  bear  displacement 

23  from  habitat  important  for  feeding,  breeding,  and  sheltering.  In  Montana,  the  USFWS  generally 

24  evaluates  the  effects  of  road  presence  on  grizzly  bears  expressed  as  a  percent  of  a  given  BMU 

25  subunit  with  a  total  road  density  greater  than  2  mi/mi".  Generally,  a  female  in  the  NCDE  can 

26  effectively  use  the  home  range  to  successfully  raise  cubs  if  about  20  percent  or  less  of  the  BMU 

27  subunit  exhibits  a  total  road  density  greater  than  2  mi/mi"  (as  well  as  other  habitat  measures) 

28  (IGBC  1998).  Above  these  levels,  a  female  with  cubs  may  begin  to  experience  significant  loss  of 

29  resources  and  increased  risk  of  mortality. 

30  In  no  case  does  DNRC  ownership  encompass  an  entire  BMU  subunit  (a  surrogate  female  home 

3 1  range)  (Table  4.9- 11 ).  DNRC  blocked  lands  occur  in  1 3  grizzly  bear  subunits  and  account  for  0.7  to 

32  84  percent  of  any  one  subunit.  DNRC  controls  20  percent  or  more  of  the  lands  within  seven  BMU 

33  subunits. 

34  The  following  subsection  discusses  the  rules  and  commitments  that  would  influence  total  road 

35  density  under  the  altematives.  Resulting  differences  in  total  road  density  under  the  alternatives  are 

36  illustrated  using  modeled  estimates  of  future  road  densities.  Moving  windows  analysis  was  used  for 

37  the  blocked  lands  in  the  Stillwater  Block  and  Swan  River  State  Forest,  while  linear  road  densities 

38  were  calculated  for  scattered  parcels  elsewhere  in  the  recovery  zones  and  NROH. 


Chapter  4  4-288  Montana  DNRC 

Wildlife  and  Wildlife  Habitat  Draft  EIS 


TABLE  4.9-11. 


3 
4 


MOVING  WINDOWS  ESTIMATES  OF  THE  PERCENTAGE  OF  TRUST 
LANDS  WITH  TOTAL  ROAD  DENSITIES  EXCEEDING  2  MI/MI^  UNDER 
EACH  ALTERNATIVE,  BY  BMU  AND  BMU  SUBUNIT  FOR  BLOCKED 
LANDS  WITHIN  THE  HCP  PROJECT  AREA,  AT  50  YEARS 
FOLLOWING  PERMIT  ISSUANCE 

Percent  of  HCP  Lands  within  Subunit 
Exceeding  2  mi/mi^ 

Alternative 


Administrative  Unit,  BMU,  and 
BIVIU  Subunit 


Percent  of 
BMU  Subunit 

within  the 

HCP  Project 

Area 


Existing 
Conditions 


1 

No 
Action 


Stillwater  Block 
Lower  North  Fork  Flathead  BMU 

Werner  Creek 
Murphy  Lake  BMU 

Krinklehorn 
Stillwater  River  BMU 

Lazy  Creek 

Stryker 

Upper  Whitefish 
Upper  North  Fork  Flathead  BMU 

Coal  and  South  Coal 

Hay  Creek 

State  Coal  Cyclone 


1.3 

0.7 

41.6 
80.6 
84.0 

1.6 

5.4 

42.8 


53.2 
5.0 

5.0 
0.1 

0.1 
55.5 

79.7 
37.9 
64.1 
44.8 
0.1 
55.0 
44.5 


56.5 
5.0 

5.0 
0.1 

0.1 
58.4 
79.7 

42.1 

67.0 

50.1 

0.1 

55.6 
50.8 


57.2 
5.0 

5.0 

0.1 

0.1 

58.4 

79.6 

42.1 

67.0 

54.1 

0.1 

57.0 

55.2 


56.5 
5.0 

5.0 
0.1 

0.1 
58.4 

79.7 
42.1 
67.0 
50.1 

0.1 
55.6 
50.8 


57.2 
5.0 

5.0 

0.1 

0.1 

58.4 

79.6 
42.1 
67.0 
54.1 

0.1 
57.0 
55.2 


7 

8 
9 

10 
11 
12 
13 
14 
15 


Swan  River  State  Forest 
Bunker  Creek  BMU 

Goat  Creek 
Lion  Creek 

South  Fork  Lost  Soup 
Mission  Range  BMU 

Piper  Creek 
Porcupine  Woodward 


21.4 
10.6 
61.3 

0.6 
32.5 


76.8 
71.6 

92.0 
97.8 
60.4 
88.2 
23.4 
89.2 


90.2 
86.6 

97.6 
100.0 
80.6 
98.3 
66.5 
98.7 


90.2 
86.5 

97.6 
100.0 
80.6 
98.3 
66.5 
98.7 


90.2 
86.6 

97.6 

100.0 

80.6 

98.3 

66.5 
98.7 


90.2 
86.5 

97.6 
100.0 
80.6 
98.3 
66.5 
98.7 


Source:  DNRC  (2008a). 

Comparison  of  Alternatives 

The  primary  factor  driving  any  differences  in  total  road  density  under  the  alternatives  is  the 
anticipated  amount  of  new  road  construction.  The  alternatives  do  not  differ  in  the  amount  of  roads 
that  would  be  abandoned  or  reclaimed  (see  Table  4.4-6  in  Section  4.4,  Transportation),  so  any 
differences  in  the  miles  of  open,  restricted  seasonally,  or  restricted  year-round  roads  would  derive 
from  differences  in  new  road  construction  or  changes  in  road  classes.  In  addition  to  those 
constructed  for  forest  management  activities  on  trust  lands,  roads  may  be  built  as  a  result  of 
easement  requests  from  adjacent  landowners.  The  following  analysis,  therefore,  also  addresses 
variations  in  provisions  for  granting  easements  under  the  alternatives. 
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1  Under  Alternative  1 ,  new  road  construction  commitments  would  continue  to  consider  the  needs  of 

2  public  access,  wildlife  habitat,  and  adjacent  landowners.  The  only  areas  where  road  construction 

3  would  be  specifically  limited  would  be  SMZs.  New  road  construction  in  avalanche  chutes  would 

4  not  specifically  be  constrained  under  this  alternative  and  could  reduce  grizzly  bear  use  of  these 

5  important  foraging  areas.  There  would  be  no  policy  setting  precise  limits  on  permanent  or 

6  temporary  road  construction,  thereby  potentially  allowing  more  roads  to  be  constructed  under 

7  general  constraints.  ARM  36. 1 1 .42 1  requires  that  forest  managers  plan  transportation  systems  for 

8  the  minimum  number  of  road  miles  needed;  however,  the  degree  to  which  transportation  planning 

9  would  be  scrutinized  would  be  less  under  Alternative  1  than  any  of  the  action  alternatives.  Under 

1 0  Alternative  1 ,  the  environmental  impacts  (including  those  on  grizzly  bears)  from  easements  must  be 

1 1  considered  through  DNRC's  Access  Road  Easement  Policy.  Under  Alternatives  2,  3,  and  4, 

12  commitment  GB-PR4  would  require  more  specifically  that  new  construction  of  open  roads  be 

1 3  minimized  in  riparian  areas  and  avalanche  chutes  throughout  the  HCP  project  area.  In  addition,  the 

14  development  of  transportation  plans  in  the  Stillwater  Block  and  Swan  River  State  Forest  that 

1 5  specifically  control  how  much  and  where  new  roads  can  be  constructed  over  the  50-year  Permit 

1 6  term  would  reduce  the  risk  of  direct  and  indirect  effects  on  grizzly  bears  associated  with 

1 7  displacement  fi'om  important  habitat. 

1 8  The  transportation  plan  for  the  Stillwater  Block  under  Alternatives  2  and  4  would  prohibit  the 

1 9  construction  of  new  permanent  roads  on  Class  A  lands,  and  would  designate  where  new  road 

20  construcfion  would  be  allowed  on  Class  B  lands.  The  prohibition  of  new  permanent  roads  on 

2 1  Class  A  lands  would  minimize  long-term  displacement  and  mortality  risk  to  bears  using  these  areas. 

22  A  total  of  19.3  miles  of  new  road  construction  would  be  allowed  in  the  Stillwater  Block 

23  (Appendix  A,  HCP,  Table  2-2).  Transportation  commitments  for  the  Swan  River  State  Forest 

24  would  be  very  similar  to  those  for  the  Class  B  lands  in  the  Sdllwater  Block,  except  that  the  Swan 

25  River  State  Forest  lands  would  be  subject  to  rest  requirements.  In  the  event  that  the  Swan 

26  Agreement  is  terminated,  new  road  construcfion  would  be  limited  to  approximately  70.3  miles 

27  identified  in  the  Swan  River  State  Forest  Transportation  Plan  map  (Appendix  A,  HCP,  Table  2-3). 

28  The  Stillwater  transportation  plan  under  Alternative  3  would  not  identify  Class  A  or  Class  B  lands, 

29  but  would  maintain  the  existing  prohibition  on  road  density  increases  in  the  Stillwater  Core.  Given 

30  past  access  needs  on  the  forest,  it  was  predicted  that  an  additional  1 7.6  miles  of  new  road  (restricted 

3 1  year-round)  would  be  added  over  the  course  of  the  50-year  Permit  term  under  Alternative  1 . 

32  However,  the  specific  locations  of  those  roads  were  not  predicted  due  to  a  high  degree  of 

33  uncertainty  regarding  long-term  access  needs  under  this  alternative.  For  scattered  parcels  in 

34  recovery  zones.  Alternatives  2  and  4  include  no  conservation  commitments  that  specifically  limit 

35  total  road  density.  In  contrast,  under  Alternative  3,  commitment  GB-SCl  would  prohibit  any  net 

36  increases  in  baseline  total  road  densities  for  forest  management  projects  at  the  DNRC  administrative 

37  unit  level. 

38  Regarding  easements,  the  implementation  of  commitment  GB-NR2  under  Alternatives  2,  3,  and  4 

39  would  discourage  granting  access  easements  that  relinquish  DNRC  control  of  roads.  Within  the 

40  recovery  zones,  this  commitment  would  be  complemented  by  GB-RZ6,  under  which  individual 

41  easements  would  be  evaluated  and  conditioned  with  mitigation  measures  for  grizzly  bears.  In 

42  contrast  to  Altemative  1 ,  all  three  action  alternatives  would  provide  increased  protection  and 

43  specific  consideration  for  grizzly  bears  when  access  easements  are  considered.  This  increased 

44  consideration  and  subsequent  protections  may  reduce  the  amount  of  roads  and  other  human 

45  activities  and  access  in  bear  habitat,  thereby  reducing  impacts  of  displacement  to  grizzly  bears. 
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Because  DNRC  is  legally  obligated  to  consider  all  reasonable  easement  requests,  the  additional 
commitments  under  the  action  altemati\es  would  likely  not  substantially  reduce  the  amount  of  new 
road  construction  across  trust  lands. 
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Under  all  four  alternatives,  in  the  Stillwater  Block  and  Swan  River  State  Forest,  in  all  BMU 
subunits  where  HCP  project  area  lands  make  up  at  least  5  percent  of  the  total  area,  the  proportion  of 
trust  lands  where  total  road  densities  exceed  2  mi/mi"  would  increase  (Table  4.9-1 1 ).  As  a  result, 
grizzly  bears  might  proportionally  avoid  suitable  feeding,  breeding,  or  sheltering  habitat  in  these 
subunits.  Under  all  alternatives,  the  greatest  increases  would  occur  in  the  Piper  Creek  and  South 
Fork  Lost  Soup  subunits  in  the  Swan  River  State  Forest.  Throughout  the  Swan  River  State  Forest, 
increases  in  total  road  density  would  be  identical  (or  nearly  so)  under  all  alternatives,  including 
Altemative  1 .  In  the  Stillwater  Block,  anticipated  increases  in  total  road  density  under  Alternatives 
2  and  4  would  exceed  those  for  Alternatives  1  and  3  in  the  Hay  Creek  and  State  Coal  Cyclone 
subunits.  The  differences,  however  ( 1 .4  percentage  points  in  Hay  Creek  and  4.4  percentage  points 
in  State  Coal  Cyclone),  do  not  represent  substantial  increases  over  current  values,  and  would  not  be 
expected  to  result  in  any  discernible  differences  in  effects  on  grizzly  bears  in  these  areas. 

Based  on  the  linear  density  calculation  method,  total  road  densities  on  scattered  parcels  in  all  land 
offices  would  increase  under  all  alternatives  by  year  50  (Table  4.9-12).  Under  current  conditions 
and  all  alternatives  at  year  50,  road  densities  in  NROH  are  higher  than  in  the  recovery  zones.  The 
exception  to  the  pattern  of  increasing  road  densities  is  Altemative  3,  under  which  road  densities  on 
scattered  parcels  in  the  recovery  zones  would  remain  at  existing  levels.  This  reflects  the  additional 
provision  under  commitment  GB-SC 1 .  which  would  not  allow  increases  in  baseline  total  road 
densities.  Thus,  on  scattered  parcels  under  Altemative  3,  displacement  risk  to  grizzly  bears  due  to 
the  density  of  roads  on  the  landscape  would  likely  not  increase  appreciably  from  existing  levels. 


TABLE  4.9-1 2. 


TOTAL  ROAD  DENSITY  USING  LINEAR  CALCULATION  OF  MI/MI^ 
ON  SCATTERED  PARCELS  FOR  RECOVERY  ZONES  AND  NON- 
RECOVERY  OCCUPIED  HABITAT  IN  THE  HCP  PROJECT  AREA,  BY 
ALTERNATIVE,  AT  50  YEARS  FOLLOWING  PERMIT  ISSUANCE 


Existing 
Conditions 


Alternative  1 


Alternative  2 


Alternative  3 


Alternative  4 


Land 
Office 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

NWLO 

2.8 

3.8 

3.4 

4.5 

3.4 

4.5 

2.8 

4.5 

3.4 

4.5 

SWLO 

2.3 

2.9 

3.5 

4.2 

35 

4.2 

2.3 

4.2 

3.5 

4.2 

CLO 

0.2 

1.5 

0.6 

1.9 

0.6 

1.9 

0.2 

1.9 

0.6 

1.9 

Source:  DNRC  (2008a). 

The  implications  of  these  road  density  predictions  to  grizzly  bear  conservation  vary.  In  some  cases, 
where  DNRC  ownership  represents  a  small  percentage  of  a  BMU  subunit  embedded  in  a  matrix  of 
national  forest  lands  (e.g..  Hay  Creek  subunit  of  the  Upper  North  Fork  Flathead  BMU,  where 
DNRC  owns  5.4  percent  of  the  lands)  and  the  increase  in  total  road  density  is  minor  (no  more  than 
2  percent),  a  female  with  cubs  can  effectively  use  the  subunit,  including  such  DNRC  lands  during 
portions  of  the  year  and  over  her  lifespan.  In  other  cases  (such  as  the  Upper  Whitefish  BMU 
subunit  of  the  Stillwater  Ri\'er  BMU),  DNRC  controls  more  than  80  percent  of  the  lands  in  a  female 
grizzly  bear's  potential  home  range.  High  road  densities  could  cause  reduced  habitat  effectiveness 
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1  on  significant  amounts  of  habitat,  resulting  in  either  displacement  of  bears  fi"om  important  habitats 

2  or  increased  risk  of  bear-human  encounters  for  bears  that  select  these  habitats  anyway.  Some,  more 

3  tolerant  bears,  may  habituate  to  roads  and  human  activity  and  continue  to  use  the  affected  lands,  but 

4  they  would  be  at  greater  risk  due  to  greater  potential  for  contact  with  humans.  The  potential  for 

5  increased  contact  with  humans  would  be  minimized  through  the  implementation  of  the  HCP 

6  conservation  commitments,  including  seasonal  restrictions,  the  establishment  of  quiet  areas,  project- 

7  by-project  consideration  of  important  habitat  features,  and  retention  of  cover.  The  effects  of 

8  implementing  these  commitments  are  analyzed  below  under  the  respective  issue  statements. 

9  Open  Road  Density 

10  Potential  Effects 

11  •     Use  of  roads  in  bear  habitat  by  DNRC  to  conduct  forest  management  and  use  of  roads  by 

12  the  public  may  result  in  avoidance  and/or  displacement  of  bears  from  habitat  they  would 

13  otherwise  use  for  feeding,  breeding,  and  shelter.  Bears  avoiding  roads  may  forego  resources 

14  otherwise  available  near  roads;  they  may  experience  increased  energy  expenditure  to  search 

15  more  broadly  for  adequate  resources;  they  may  simply  establish  home  ranges  elsewhere  to 

16  meet  their  needs;  or  they  could  be  forced  into  competition  with  other  bears. 

17  Indicators  and  Rationale 

1 8  Compared  to  total  road  density,  open  road  density  is  a  more  direct  indicator  of  the  risks  posed  by 

19  roads  to  grizzly  bears.  Roads  that  are  open  to  motorized  use  by  the  public  receive  more  use  and 

20  allow  more  humans  to  travel  into  areas  that  provide  potentially  suitable  habitat  for  bears, 

21  substantially  increasing  the  risk  of  their  displacement  from  desirable  areas  in  important  seasons, 

22  such  as  spring.  Thus,  open  road  density  is  used  as  an  indicator  of  relative  human  use  on  the 

23  landscape  predicted  under  the  various  alternatives  to  assess  risk  of  grizzly  bear  displacement  from 

24  habitat  important  for  feeding,  breeding,  and  sheltering.  To  analyze  effects  on  grizzly  bears,  all  roads 

25  open  to  motorized  public  access  during  any  part  of  the  year  were  considered  open  for  density 

26  calculations  (excluding  non-DNRC  county  roads,  highways,  and  private  roads)  (DNRC  20081). 

27  In  areas  where  grizzly  bear  conservation  is  a  priority,  road  management  emphasizes  minimizing  the 

28  amount  of  road  open  to  motorized  public  access,  either  year-round  or  during  key  times  of  year  in 

29  key  areas  (e.g.,  spring  foraging  areas,  denning  areas,  etc.).  In  Montana,  the  USFWS  generally 

30  evaluates  the  effects  of  road  use  on  grizzly  bears  expressed  as  a  percent  of  a  given  BMU  subunit 

3 1  with  an  open  road  density  of  greater  than  1  mi/mi".  Generally,  a  female  with  cubs  in  the  NCDE  can 

32  effectively  use  her  home  range  to  successfully  raise  her  cubs  if  about  20  percent  or  less  of  the  BMU 

33  subunit  exhibits  an  open  road  density  greater  than  1  mi/mi'^  (as  well  as  other  habitat  measures) 

34  (IGBC  1998).  Above  these  levels,  a  female  with  cubs  may  begin  to  experience  significant  loss  of 

35  resources  and  increased  risk  of  mortality. 

36  In  no  case  does  DNRC  ownership  encompass  an  entire  BMU  subunit  (surrogate  female  home 

37  range)  (Table  4.9-1 1).  DNRC  blocked  lands  occur  in  13  grizzly  bear  subunits  and  account  for  0.7  to 

38  84  percent  of  any  one;  with  less  than  20  percent  ownership  in  seven  BMU  subunits. 

39  It  is  important  to  note  that  the  effects  of  open  road  density  on  grizzly  bears  are  difficult  to  predict  for 

40  several  reasons.  The  utility  of  open  road  density  as  an  indicator  of  the  potential  effects  on  grizzly 

41  bears  is  limited  by  uncertainty  about  (1)  the  amount  of  use  that  actually  occurs  on  restricted  road 
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1  systems.  (2)  differences  in  the  effects  of  seasonally  restricted  roads  compared  to  those  with  year- 

2  round  use  restrictions  (and  also  how  varying  amounts  of  one  class  may  offset  or  exacerbate  impacts 

3  of  another),  (3)  locations  where  bears  may  occur  at  any  given  time,  and  (4)  variations  in  how 

4  individual  bears  may  respond  to  roads  and  their  use  by  humans. 

5  The  following  subsection  discusses  the  ARMs  and  commitments  under  the  action  alternatives  that 

6  would  influence  open  road  density.  Among  these  are  provisions  that  would  restrict  increases  in 

7  open  road  density,  as  well  as  requirements  for  inspecting  and  maintaining  road  closure  structures 

8  (e.g.,  gates,  berms)  used  to  discourage  motorized  public  use  of  restricted  roads.  Similar  to  the 

9  preceding  analysis,  resulting  differences  in  open  road  density  under  the  alternatives  are  illustrated 

10  using  predicted  estimates  of  future  road  densities.  Moving  windows  analysis  (USPS  1995a)  was 

1 1  used  for  the  blocked  lands  in  the  Stillwater  Block  and  Swan  River  State  Forest,  while  linear  road 

12  densities  were  calculated  for  scattered  parcels  elsewhere  in  the  recovery  zones  and  NROH. 

13  Comparison  of  Alternatives 

14  None  of  the  alternatives  include  program- wide  commitments  that  would  explicitly  limit  open  road 

1 5  densities  to  a  prescribed  level.  Under  all  alternatives,  restrictions  are  applied  within  certain  portions 

16  of  the  HCP  project  area,  such  as  NROH  or  the  blocked  lands  of  the  Stillwater  Block  and  Swan 

17  River  State  Forest.  In  addition,  commitments  for  monitoring  and  repairing  road  closures  would 

1 8  influence  the  amount  of  road  that  is  designated  as  closed  to  motorized  public  access  but  is  accessible 

1 9  to  motor  vehicles. 

As  described  earlier,  the  implications  to  grizzly  bear  conservation  of  the  various  road  density 
indices  vary.  In  some  cases,  where  DNRC  ownership  represents  a  small  percentage  of  a  BMU 
subunit,  a  female  with  cubs  can  continue  to  effectively  use  the  subunit,  including  such  DNRC  lands 
during  portions  of  the  year  and  throughout  her  lifespan.  In  other  cases,  DNRC  controls  a  significant 
percent  of  a  potential  female  grizzly  bear  home  range.  High  road  densities  in  this  scenario  could 
reduce  habitat  effectiveness  on  large  acreages  of  habitat.  Therefore,  the  HCP  includes  conservation 
commitments  to  avoid  or  minimize  the  potential  adverse  effects  of  disturbance  and/or  displacement, 
including  seasonal  restrictions,  the  establishment  of  quiet  areas,  project-by-project  consideration  of 
important  habitat  features,  and  retention  of  cover.  The  effects  of  these  commitments  are  analyzed 
below. 

Stillwater  Block 

Under  Alternative  1 ,  existing  ARMs  would  not  allow  increases  from  the  1996  baseline  in  the 
proportion  of  BMUs  that  exceed  an  open  road  density  of  1  mi/mi".  Under  special  circumstances, 
minor  increases  could  occur  with  approval  from  the  FMB  Chief  Road  management  decisions 
would  be  made  on  a  project-by-project  basis,  and  would  be  constrained  by  requirements  to  avoid 
take  under  Section  9  of  the  ESA.  In  most  situations,  any  increase  in  miles  of  road  open  for 
motorized  public  access  would  be  offset  by  closing  an  equal  or  greater  amount  of  open  road 
elsewhere  in  the  Stillwater  Block.  Although  the  overall  open  road  density  would  not  increase,  there 
would  be  no  requirement  to  consider  the  location  or  timing  of  road  closures  or  allowance  of  low- 
intensity  forest  management  activities  in  spring  relative  to  the  needs  of  grizzly  bears. 

Under  Alternatives  2  and  4,  a  50-year  transportation  plan  would  be  adopted  for  the  Stillwater  Block. 
The  plan  would  identify  the  locations  and  miles  of  road  that  would  be  constructed  and  identify  how 
the  roads  would  be  used  (i.e.,  restricted  year-round,  restricted  seasonally,  open  to  low-intensity 
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1  forest  management  activities  only,  etc.).  Use  restrictions  would  emphasize  the  protection  of  key 

2  habitat  areas  (e.g.,  spring  habitat)  during  key  periods.  Unlike  Alternatives  1  and  3,  some  roads  in 

3  the  Stillwater  Core  would  be  open  seasonally  to  motorized  public  access  under  Alternatives  2  and  4. 

4  As  a  result,  fimctional  open  road  densities  in  the  Stillwater  Block  would  be  expected  to  increase  for 

5  these  two  alternatives. 

6  Under  the  Stillwater  transportation  plan,  the  amount  of  existing  roads  open  year-round  for  all 

7  motorized  public  access  would  decrease  by  18.3  miles  (15  percent)  from  current  amounts 

8  (Appendix  A,  HCP,  Table  2-2).  In  contrast,  the  amount  of  existing  roads  available  for  motorized 

9  public  access  with  seasonal  restrictions  would  increase  nearly  tenfold,  from  6.4  miles  to  54  miles. 

10  Most  of  this  increase  would  occur  in  the  Stillwater  Core,  where  roads  currently  closed  year-round  to 

1 1  motorized  public  access  would  be  open  with  seasonal  restrictions.  Of  the  seasonally  restricted  roads 

12  in  the  Stillwater  Block,  29.8  miles  would  be  closed  in  spring  (April  1  to  June  30),  and  24.2  miles 

13  would  be  closed  in  spring  and  fall  (April  1  to  June  30  and  September  1 6  to  November  30). 

14  Although  these  use  restrictions  were  developed  through  consideration  of  grizzly  bear  seasonal 

1 5  habitat  use  and  availability,  it  is  possible  that  bears  could  be  present  in  areas  where  roads  are 

16  seasonally  open.  Compared  to  Alternative  1,  implementation  of  the  Stillwater  transportation  plan 

1 7  under  Alternatives  2  and  4  would  be  expected  to  reduce,  but  not  eliminate,  the  risk  that  bears  may 

1 8  be  displaced  from  habitat  they  would  otherwise  use  for  feeding,  breeding,  or  shelter.  In  areas 

19  currently  managed  as  part  of  the  Stillwater  Core,  the  risk  attributable  to  fimctionally  open  roads 

20  would  increase. 

2 1  Under  Alternative  3,  road  management  in  the  Stillwater  Block  would  be  the  same  as  under 

22  Alternative  1,  with  additional  provisions  for  grizzly  bears.  None  of  the  closed  roads  in  the 

23  Stillwater  Core  would  be  opened  to  public  access.  Also,  any  changes  in  use  restrictions  that  would 

24  cause  the  amount  of  designated  security  core  in  a  BMU  subunit  to  decrease  would  require  the 

25  approval  of  the  USFWS.  DNRC  would  adopt  the  existing  road  network  with  the  use  restrictions 

26  currently  in  place,  adding  17.6  miles  of  road  with  year-round  restrictions  during  the  50-year  Permit 

27  term.  Overall,  under  Alternative  3,  similar  to  Alternative  1,  there  would  be  18.3  more  miles  of  road 

28  open  year-round  to  motorized  pubHc  access  in  the  Stillwater  Block  at  Year  50,  compared  to 

29  Alternatives  2  and  4.  However,  the  miles  of  road  open  with  seasonal  restrictions  would  be 

30  47.6  miles  less  than  under  the  other  action  alternatives.  In  areas  outside  the  Stillwater  Core, 

3 1  Alternative  3  would  be  expected  to  result  in  a  slightly  greater  risk  that  bears  may  be  displaced  from 

32  habitat  they  would  otherwise  use  for  feeding,  breeding,  or  sheltering,  compared  to  Alternatives  2 

33  and  4.  Within  the  areas  currently  managed  as  security  core,  the  risk  would  be  the  same  as  under 

34  Alternative  1 ,  and  lower  than  under  Alternatives  2  and  4.  Note  that  transportation  plan  provisions 

35  for  areas  of  minimal  human  activity  (i.e.,  security  core  areas  and  rest  periods)  in  the  Stillwater  Block 

36  are  addressed  under  Risk  of  Bear-Human  Conflicts,  below. 

37  Swan  River  State  Forest 

38  Under  all  alternatives,  the  road  system  in  the  Swan  River  State  Forest  would  continue  to  be 

39  managed  in  accordance  with  the  terms  of  the  Swan  Agreement,  unless  the  agreement  is  terminated 

40  by  another  cooperator.  Similar  to  the  Stillwater  Block,  any  increases  in  open  road  miles  above 

41  minimum  thresholds  required  by  the  agreement  would  have  to  be  offset  by  decreases  elsewhere  on 

42  the  forest  to  remain  in  compliance.  If  the  Swan  Agreement  is  terminated,  transportation 

43  management  decisions  would  be  made  on  a  case-by-case  basis,  and  would  be  constrained  by 

44  requirements  to  avoid  take  under  Section  9  of  the  ESA.  DNRC  would  likely  undergo  revision  of 
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existing  ARMs  to  identify  ways  of  ensuring  ESA  compliance.  It  is  likely  that  the  mileage  of  open 
roads  in  the  Swan  Ri\'er  State  Forest  on  trust  lands  would  not  change  substantially  if  the  Swan 


3  Agreement  is  terminated  under  Alternative  1 . 

4  The  transportation  plan  for  the  Swan  River  State  Forest  would  be  implemented  only  if  the  Swan 

5  Agreement  is  terminated.  Under  the  Swan  Agreement  in  its  current  form,  no  changes  are 

6  anticipated  in  the  miles  of  road  open  to  motorized  public  access.  If  the  agreement  is  terminated  and 

7  replaced  by  the  HCP  Swan  River  State  Forest  Transportation  Plan,  the  amount  of  open  or  seasonally 

8  restricted  road  could  increase  from  the  current  43.4  miles  to  as  much  as  66.5  miles  under 

9  Altematives  2,  3,  and  4  (Table  4.4-6).  The  estimated  total  of  66.3  miles  of  open  road  under  the 

1 0  proposed  HCP  strategy  reflects  the  worst-case  scenario.  Included  in  this  total  are  roads  currently 

1 1  restricted  that  could  be  opened  to  motorized  public  access  due  to  circumstances  beyond  the  control  of 

1 2  DNRC.  On  these  roads,  DNRC  has  established  all  lawfiil  purpose  reciprocal  access  agreements  with 

13  adjacent  landowners.  Under  current  ownership,  these  roads  would  remain  restricted  through  time 

1 4  under  tlie  Swan  Agreement.  If  the  Swan  Agreement  is  terminated  or  neighboring  lands  change 

1 5  ownership  within  the  50-year  Permit  term,  subsequent  grantees  of  reciprocal  access  agreements  could 

1 6  petition  DNRC  to  change  the  status  of  these  roads  from  restricted  to  open.  Although  cooperation  from 

1 7  these  grantees  is  not  guaranteed  under  the  proposed  HCP,  DNRC  would  work  with  appropriate  parties 

18  in  an  eflFort  to  maintain  these  roads  as  restricted  and  to  avoid  or  mitigate  impacts  to  grizzly  bears  that 

19  would  result  from  a  status  change  on  these  roads.  As  a  result  of  potential  termination  of  the  Swan 

20  Agreement  and  a  worst-case  open  road  assessment,  the  risk  of  displacement  from  otherwise  suitable 

2 1  habitat  would  also  likely  increase  proportionally.  No  new  restrictions  would  be  placed  on  any  roads 

22  that  are  currently  open  to  public  motorized  access. 

Ultimately,  the  actual  amount  of  additional  road  that  would  be  open  to  motorized  public  access  at 
any  time  in  the  ftiture  would  depend  on  the  management  objectives  of  neighboring  landowners  and 
their  willingness  to  be  cooperators  in  the  Swan  Agreement.  Regardless  of  the  status  of  the  Swan 
Agreement,  commitment  GB-SWl,  which  describes  the  transportation  plan,  would  apply  under  all 
action  altematives  and  limit  DNRC  administrative  and  commercial  use  of  roads  closed  to  the  public. 

In  summary,  all  four  altematives  would  be  similar  in  their  effect  to  grizzly  bear  displacement  while 
the  Swan  Agreement  is  in  place.  Whereas,  under  Alternative  1,  if  the  Swan  Agreement  were  to  be 
terminated,  a  backup  strategy  would  have  to  be  developed  and  adopted  by  DNRC.  Under 
Altematives  2,  3,  and  4  the  Swan  River  State  Forest  Transportation  Plan  would  immediately  be 
implemented  by  DNRC  if  the  Swan  Agreement  is  terminated.  This  plan  would  require  that  very 
similar  commitments  be  met  on  trust  lands  as  those  required  under  the  current  Swan  Agreement. 
Impacts  to  grizzly  bears  would  likely  be  similar  under  any  alternative,  with  more  certainty  and 
up-front  planning  provided  in  Altematives  2,  3,  and  4. 

Scattered  Parcels 

On  scattered  parcels  in  the  recovery  zones  (including  the  CYE),  Alternative  1  would  allow  no 
permanent  increases  in  open  road  density  for  parcels  exceeding  I  mi/mi".  However,  temporary 
increases  would  be  allowed  on  scattered  parcels.  Alternative  1  contains  no  specific  provisions  for 
minimizing  the  construction  of  new  open  roads  in  NROH.  Throughout  the  project  area,  Altemative 
1  offers  no  specific  measures  requiring  consideration  of  the  location  of  open  roads  in  relation  to 
important  berry  fields,  wetlands,  unique  congregation  areas,  riparian  zones,  and  avalanche  chutes,  or 
limitations  on  their  construction  during  important  times  of  the  year,  such  as  the  spring  period. 
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1  Rather,  Alternative  1  provides  a  set  of  more  general  measures  that  would  be  applied  on  a  case-by- 

2  case  basis  at  the  project  level  by  DNRC  biologists  and  foresters  to  minimize  risk  to  grizzly  bears. 

3  Alternatives  2,  3,  and  4  would  take  a  more  rigorous  approach  to  limiting  open  road  density  on 

4  scattered  parcels  in  the  recovery  zones,  prohibiting  any  increases  in  baseline  open  road  amounts  at 

5  the  administrative  unit  level  for  conducting  forest  management  activities.  Any  decisions  not  to 

6  restrict  access  to  open  roads  would  need  to  be  documented  and  a  rationale  provided.  This  would 

7  likely  have  the  effect  of  minimizing  increases  in  open  road  densities  on  scattered  parcels,  and  could 

8  encourage  decisions  to  restrict  access  in  areas  of  potentially  suitable  grizzly  bear  habitat. 

9  Altemative  3  would  go  further,  prohibiting  any  net  increases  in  baseline  total  road  densities  for 

10  forest  management  projects  at  the  DNRC  administrative  unit  level  as  well.  This  would  likely  place 

1 1  even  greater  limits  on  the  potential  for  increases  in  open  road  density  on  scattered  parcels  in  the 

12  recovery  zones. 

13  In  contrast  to  Altemative  1,  the  action  alternatives  would  require  DNRC  to  minimize  construction  of 

14  new  open  roads  in  NROH.  In  addition,  within  the  CYE,  DNRC  would  expedite  the  process  of 

15  addressing  open  road  densities,  rather  than  addressing  them  on  a  project-by-project  basis,  to  more 

16  prompdy  identify  and  minimize  any  existing  potential  risk  to  grizzly  bears  in  that  ecosystem. 

17  Collectively,  these  commitments  would  reduce  the  likelihood  of  open  roads  being  located  in  key 

18  grizzly  bear  habitat  during  key  times  of  the  year. 

19  Road  Closures 

20  Under  Altemative  1 ,  DNRC  would  continue  its  commitment  to  inspect  all  road  closures  within  the 

21  Stillwater  Block  and  Swan  River  State  Forest  annually  (ARMs  36. 1 1 .43 1  and  432),  and  elsewhere 

22  inside  recovery  zones,  as  well  as  outside,  at  least  every  5  years  (ARM  36.1 1.421(14)).  Repairs  to 

23  ineffective  road  closures  would  be  assigned  a  high  priority  when  allocating  time  and  budget.  If  any 

24  roads  that  are  managed  as  closed  to  motorized  public  access  have  ineffective  closure  stmctures,  they 

25  could  in  fact  be  accessible  for  up  to  5  years,  or  possibly  longer,  depending  on  how  long  it  takes  to 

26  identify  the  problem,  allocate  flmding,  and  complete  the  repairs.  Based  on  this  consideration,  it  is 

27  possible  that  in  some  areas,  the  density  of  actual  (de  facto)  open  roads  could  be  higher  than  the 

28  calculated  values  for  those  areas.  This  could  result  in  unanticipated  adverse  effects  on  grizzly  bears, 

29  particularly  in  portions  of  recovery  zones  and  NROH  where  closure  devices  are  not  currently 

30  checked  annually.  In  addition,  it  is  possible  that  new  open  road  construction  could  occur  in  areas 

3 1  where  calculated  open  road  densities  are  less  than  1  mi/mi'  but  de  facto  open  road  densities  exceed 

32  that  limit,  increasing  the  risk  of  adverse  effects  in  areas  of  high  open  road  density. 

33  Under  Altemative  2,  all  primary  road  closures  on  tmst  lands  within  recovery  zones  would  be 

34  inspected  annually,  and  repairs  would  be  completed  within  1  year  of  identifying  the  problem. 

35  Compared  to  Altemative  1 ,  this  would  be  expected  to  lead  to  a  decline  in  the  miles  of  road  on  which 

36  unauthorized  motorized  public  use  could  occur.  The  risk  of  unanticipated  adverse  effects  on  grizzly 

37  bears  due  to  elevated  densities  of  de  facto  open  roads  would  be  lower  than  under  Altemative  1 . 

38  Outside  recovery  zones,  DNRC  would  continue  its  commitment  to  inspect  all  road  closures  at  least 

39  every  5  years. 

40  Under  Altemative  3,  DNRC  would  commit  to  repairing  all  ineffective  closures  in  recovery  zones 

41  during  the  same  operating  season  in  which  they  are  identified  to  the  extent  that  time,  workforce,  and 

42  contracting  funds  are  available.  Any  repairs  not  completed  during  the  same  season  would  be 
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1  completed  within  1  year  of  being  identified.  Compared  to  Alternative  1.  these  measures  would  also 

2  be  expected  to  lead  to  a  decline  in  the  miles  of  road  where  unauthorized  motorized  public  use  could 

3  occur.  Also,  fewer  miles  would  be  open  for  de  facto  motorized  public  access  than  under  Alternative 

4  2.  because  fewer  road  miles  would  be  constructed  and  closures  would  be  inspected  and  repaired 

5  more  frequently.  The  risk,  therefore,  of  unanticipated  adverse  effects  on  grizzly  bears  due  to 

6  elevated  densities  of  frinctionally  open  roads  would  be  lower  than  under  Alternatives  1 ,  2,  or  4. 

7  Under  Alternative  4,  DNRC  would  commit  to  inspecting  road  closures  on  scattered  parcels  in 

8  recovery  zones  every  2  years  and  repairing  ineffective  closures  within  1  year  of  identifying  the 

9  problem.  Compared  to  Alternative  1 ,  this  would  be  expected  to  lead  to  a  decline  in  the  miles  of 

1 0  road  where  unauthorized  motorized  public  use  could  occur,  even  though  the  management  goal  of 

1 1  those  roads  includes  use  restrictions.  Tlie  mileage  of  de  facto  open  roads  that  ftinctionally  would 

1 2  allow  unauthorized  motorized  public  access,  and  their  associated  risk  to  bears,  would  be  greater 

1 3  than  under  Alternative  2,  however,  because  inspections  and  repairs  would  occur  less  often. 

1 4  Future  Open  Road  Densities 

1 5  Moving  windows  analysis  of  the  anticipated  changes  in  road  densities  in  the  Stillwater  Block  and 
Swan  River  State  Forest  indicates  that  open  road  densities  would  increase  throughout  both  areas 
under  all  four  alternatives  (Table  4.9-13).  In  the  Stillwater  Block,  the  greatest  increases  would 
occur  under  Alternatives  2  and  4,  with  the  adoption  of  the  transportation  plan  resulting  in  currently 
closed  roads  in  the  Stillwater  Core  being  opened  to  motorized  public  access  on  a  seasonal  basis.  In 
the  Swan  River  State  Forest,  modeled  increases  in  open  road  density  for  the  action  alternatives 
reflect  the  worst-case  scenario  under  which  the  Swan  Agreement  is  terminated  and  all  ftinctionally 
open  roads  are  added  due  to  easement  agreements  held  by  adjacent  landowners,  and  for  which 
DNRC  would  not  control  access  to  these  roads.  Increases  in  the  amount  of  trust  lands  with  open 
road  densities  exceeding  1  mi/mi'  represent  an  increased  risk  of  mortality  to  grizzly  bears  due  to 
encounters  with  humans,  along  with  an  increase  in  the  amount  of  otherwise  suitable  feeding, 
breeding,  or  sheltering  habitat  that  grizzly  bears  might  avoid. 

It  should  be  noted  that  modeled  changes  in  open  road  density  do  not  account  for  additional  roads 
that  may  be  open  to  motorized  public  access  due  to  damaged  or  ineffective  closure  structures. 
However,  under  the  current  ARMs,  closure  devices  are  checked  annually  on  blocked  lands.  The 
percentage  of  effective  closure  devices  on  trust  lands  in  the  Swan  River  State  Forest  reported  for 
years  2000  to  2007  averaged  93  percent  and  ranged  from  88  percent  to  99  percent.  Thus,  the 
density  estimates  in  Table  4.9-13  may  represent  slight  underestimates  of  de  facto  open  road 
densities  on  trust  lands. 
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TABLE  4.9-1 3. 
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MOVING  WINDOWS  ESTIMATES  OF  THE  PERCENTAGE  OF  TRUST 
LANDS  WITH  OPEN  ROAD  DENSITIES  EXCEEDING  1  MI/MI^  UNDER 
EACH  ALTERNATIVE,  BY  BMU  AND  BMU  SUBUNIT  FOR  BLOCKED 
LANDS  WITHIN  THE  HCP  PROJECT  AREA,  AT  50  YEARS 
FOLLOWING  PERMIT  ISSUANCE 


Percent  of 

BMU  Subunit 

within  HCP 

Project  Area 

Percent  of  HCP  Lands  with  Open  Road  Densities 
Exceeding  1  mi/mi^ 

Existing 
Conditions 

Alternative 

Administrative  Unit,  BMU, 
and  BIVIU  Subunit 

1 
No  Action 

2 

3 

4 

Stillwater  Block 

41.5 

41.5 

50.4 

41.5 

50.4 

Lower  North  Fork  Flathead  BMU 

6.1 

6.1 

11.0 

6.1 

11.0 

Werner  Creek 

1.3 

6.1 

6.1 

11.0 

6.1 

11.0 

Murphy  Lake  BMU 

3.6 

3.6 

3.6 

3.6 

3.6 

Krinklehorn 

0.7 

3.6 

3.6 

3.6 

3.6 

3.6 

Stillwater  River  BMU 

43.4 

43.4 

52.4 

43.4 

52.4 

Lazy  Creek 

41.6 

72.3 

72.3 

72.2 

72.3 

72.2 

Stryker 

80.6 

37.5 

37.5 

43.6 

37.5 

43.6 

Upper  Whitefish 

84.0 

35.1 

35.1 

52.7 

35.1 

52.7 

Upper  North  Fork  Flathead  BMU 

34.3 

34.3 

43.0 

34.3 

43.0 

Coal  and  South  Coal 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

Hay  Creek 

5.4 

3.2 

3.2 

12.1 

3.2 

12.1 

State  Coal  Cyclone 

42.8 

40.3 

40.3 

49.1 

40.3 

49.1 

Swan  River  State  Forest^ 

36.1 

36.2 

60.6 

60.6 

60.6 

Bunker  Creek  BMU 

36.0 

36.2 

50.8 

50.8 

50.8 

Goat  Creek 

21.4 

46.3 

46.1 

87.8 

87.8 

87.8 

Lion  Creek 

10.6 

46.0 

45.8 

85.9 

85.9 

85.9 

South  Fork  Lost  Soup 

61.3 

30.8 

31.3 

32.6 

32.6 

32.6 

Mission  Range  BMU 

36.5 

36.4 

82.1 

82.1 

82.1 

Piper  Creek 

0.6 

2.0 

2.0 

35.0 

35.0 

35.0 

Porcupine  Woodward 

32.5 

37.0 

36.9 

82.8 

82.8 

82.8 

Increases  in  future  open  road  densities  depicted  under  Alternatives  2,  3,  and  4  are  a  result  of  the  assumption  in  the 
Swan  Agreement  in  its  current  form  would  notonger  constrain  management,  creating  more  functionally  open  roads 
to  existing  easements.  Proposed  HCP  conservation  commitments  would  not  cause  these  estimated  increases. 
Source:  DNRC  (2008a). 


analysis  that  the 
on  trust  lands  due 


10  The  no-action  alternative  and  the  three  action  alternatives  all  include  restrictions  on  increasing  open 

1 1  road  densities  on  scattered  parcels  in  recovery  zones.  As  modeled  for  this  analysis,  these 

12  differences  would  not  be  expected  to  result  in  marked  differences  in  open  road  densities  on  these 

13  lands  (Table  4.9-14).  In  both  recovery  zones  and  NROH  in  all  three  land  offices,  modeled  increases 

14  under  all  four  alternatives  would  range  from  0  to  0. 1  mi/mi".  Slight  variations  in  management 

15  policies  between  the  no-action  alternative  and  action  alternatives  would  not  likely  result  in 

16  noticeable  differences  in  effects  on  grizzly  bears  at  the  landscape  scale  within  the  HCP  project  area. 
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TABLE  4.9-14. 


OPEN  ROAD  DENSITY  USING  LINEAR  CALCULATION  OF  Ml/Mr  ON 
SCATTERED  PARCELS  FOR  RECOVERY  ZONES  AND  NON- 
RECOVERY  OCCUPIED  HABITAT  IN  THE  HCP  PROJECT  AREA,  BY 
ALTERNATIVE,  AT  50  YEARS  FOLLOWING  PERMIT  ISSUANCE 


Existing 
Conditions 


Alternative  1 


Alternative  2 


Alternative  3 


Alternative  4 


Land 
Office 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

Recovery 
Zones 

NROH 

NWLO 

1.4 

2.1 

1-5 

2-1 

1.4 

2.1 

1.4 

2.1 

1.4 

2.1 

SWLO 

1.8 

0.8 

1.9 

0.9 

1.8 

0.9 

1.8 

0.9 

1.8 

0.9 

CLO 

0.2 

1.4 

0.2 

1.4 

0.2 

1.4 

0.2 

1.4 

0.2 

1.4 

Source;  DNRC  (2008a). 


Risk  of  Bear-human  Conflicts 


Secure  Habitat  and  Quiet  Areas 


8  Potential  Effects 

9  •     Reductions  in  the  amount  of  area  where  grizzly  bears  are  relatively  safe  from  disturbance 

1 0  and  encounters  with  humans  may  result  in  disturbance,  displacement,  habituation,  and  an 

1 1  ele\ated  risk  of  human-caused  mortality. 

Indicators  and  Rationale 

An  increase  in  the  amount  of  roads  and  human  use  of  roads  in  grizzly  bear  habitat  could  reduce  the 
amount  of  area  where  grizzly  bears  are  relatively  safe  from  disturbance  and  encounters  with 
humans,  leading  to  harassment  and  displacement  of  bears  from  areas  they  would  otherwise  use  for 
feeding,  breeding,  and  shelter.  Increasing  roads  and  use,  which  can  reduce  safe,  quiet  areas,  could 
also  cause  bears  to  be  more  vulnerable  to  human-caused  mortality. 

Therefore,  measures  that  restrict  activities  either  over  a  period  of  time  (several  years)  or  during 
important  seasons  (within  a  year)  can  avoid  or  minimize  effects  on  bears.  Two  terms,  secure  habitat 
and  quiet  areas,  are  used  in  this  analysis  to  describe  approaches  to  managing  HCP  project  area  lands 
to  reduce  or  minimize  risk  of  displacement  of  bears  and  bear-human  conflicts.  Secure  habitat  for 
grizzly  bears  (or  security  core  area)  is  specifically  defined  by  the  IGBC  (1998)  as  areas  that  are  at 
least  0.3  mile  from  any  open  road  or  motorized  trail  and  that  receive  no  motorized  use  of  roads  or 
trails  during  the  period  they  are  considered  secure  habitat  (typically  at  least  1 0  years).  Such  lands 
should  also  encompass  areas  of  seasonal  importance  for  bears  throughout  the  year.  Quiet  areas  are 
defined  as  areas  periodically  free  from  commercial  activities,  including  subzones  or  scattered 
parcels  in  rest  where  commercial  activities  are  restricted  following  periods  of  active  management,  or 
areas  where  management  activities  are  restricted  in  certain  key  habitats  during  important  seasons  of 
the  year.  The  Swan  Agreement,  under  which  DNRC  and  neighboring  landowners  cooperatively 
limit  management  activities  following  periods  of  active  management  in  BMU  subunits,  provides  an 
example  of  managing  for  quiet  areas. 

The  following  subsection  analyzes  the  effects  on  bears  under  these  two  management  approaches. 
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1  Comparison  of  Alternatives 

2  Currently,  the  only  area  DNRC  has  designated  as  secure  habitat  under  the  ARMs  is  in  the  Stillwater 

3  and  Coal  Creek  State  Forests  (Stillwater  Core),  where  trust  lands  occur  in  large  blocks  within  the 

4  NCDE  grizzly  bear  recovery  zone.  Under  Alternative  1,  DNRC  would  commit  to  keeping  the 

5  Stillwater  Core  (approximately  36,800  acres)  in  the  Stillwater  Block  intact  for  at  least  10  years,  as 

6  practicable.  Any  net  decreases  from  the  1996  baseline  in  the  proportion  of  trust  lands  in  a  BMU 

7  subunit  designated  as  security  core  areas  would  require  approval  from  the  FMB  Chief  The 

8  potential  for  disturbance  would  be  further  minimized  by  the  requirement  that  any  management 

9  activities  be  conducted  only  during  the  denning  period  (November  1 6  to  March  3 1)  in  security  core 

1 0  areas.  Under  Alternative  1,  the  Swan  River  State  Forest  would  continue  to  be  managed  using  quiet 

1 1  areas  (i.e.,  rotating  BMU  subunits),  where  3  years  of  active  management  would  be  followed  by 

12  6  years  of  rest.  Seasonal  restrictions  would  be  given  consideration  on  a  project-level  basis  for 

13  management  activities  on  scattered  parcels. 

14  Under  Alternatives  2  and  4,  DNRC  would  no  longer  manage  for  secure  habitat  in  the  Stillwater 

15  Block  using  the  traditional  "security  core  area"  approach.  Instead,  the  transportation  plan  for  that 

16  unit  would  identify  large  blocks  of  trust  lands  adjacent  to  National  Forest  System  lands  (Class  A 

17  lands,  totaling  approximately  19,400  acres)  to  be  managed  as  quiet  areas,  called  subzones,  on  a 

18  schedule  of  4  years  of  management  and  8  years  of  rest.  Low-intensity  forest  management  activities 

19  and  allowances  for  salvage  harvest  would  not  be  prohibited  within  rested  areas,  except  as  restricted 

20  during  the  spring  period.  Construction  of  additional  permanent  roads  on  Class  A  lands  would  be 

21  prohibited  for  the  50-year  Permit  term. 

22  The  fixed  transportation  system,  along  with  seasonal  restrictions  and  management  of  large  blocks  of 

23  quiet  areas,  would  represent  a  departure  from  the  existing  ARMs  (Alternative  1).  Under 

24  Alternatives  2  and  4,  the  concept  of  establishing  areas  managed  to  reduce  the  risk  of  bear-human 

25  conflicts  in  the  Stillwater  Block  would  shift  from  secure  habitat  to  quiet  areas.  Instead  of  making 

26  long-term  commitments  (i.e.,  approximately  10  years)  to  keeping  fixed  areas  free  from  motorized 

27  administrative,  commercial,  and  public  access  during  the  non-denning  period,  DNRC  would  focus 

28  on  minimizing  the  potential  for  disturbance  in  key  habitats  during  key  periods  and  limiting  the 

29  frequency  with  which  large-scale  disturbance  (e.g.,  commercial  forestry)  may  occur.  The  rotation 

30  of  commercial  activities  in  combination  with  restrictions  on  commercial  activities  in  spring  habitat 

31  in  the  spring  period  and  no  net  increases  in  open  road  densities  on  rested  subzones  would  reduce  the 

32  risk  of  displacement  and  bear-human  conflicts  such  that  potential  adverse  effects  on  bears  would  be 

33  sufficiently  minimized  to  allow  bears  to  successfully  meet  their  habitat  requirements. 

34  On  the  Stillwater  Block,  resting  subzones  could  receive  up  to  30  days  per  year  for  small  projects, 

35  including  salvage.  The  potential  effects  of  these  short  disturbances  during  critical  time  periods  for 

36  bears  would  be  avoided  by  the  requirement  that  these  days  occur  either  in  non-spring  habitat  or 

37  outside  the  spring  period  when  conducted  in  spring  habitat.  Should  management  needs  specifically 

38  for  salvage  exceed  30  days,  usable  days  allowed  for  small  projects  in  other  subzones  would  have  to 

39  be  forfeited.  If  these  allowable  annual  days  in  total  are  exceeded,  an  allowance  would  be  triggered 

40  for  additional  operating  days  up  to  the  length  of  one  frill  non-denning  season  (i.e.,  1 50  days).  Any 

41  time  this  occurs,  DNRC  would  mitigate  potential  adverse  effects  by  initiating  a  new  8-year  rest 

42  period.  A  fiill  uninterrupted  8-year  period  of  rest  would  have  to  be  achieved  in  the  disturbed 

43  subzone  before  allowing  any  future  salvage  interruptions.  This  commitment  is  designed  to  provide 

44  compensatory  rest  in  other  non-target  subzones  and  a  required  additional  interruption-free  8-year 
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1  rest  period  to  mitigate  disturbance-related  impacts  to  grizzly  bears.  Nonetheless,  commitments  that 

2  allow  human  access  beyond  that  which  currently  is  allowed  in  larger  security  core  areas  could 

3  increase  the  risk  above  present  le\els  of  disturbance  or  displacement  of  bears  from  areas  they  would 

4  otherwise  use  for  feeding,  breeding,  and  sheltering. 

5  In  the  Stillwater  Block  under  Altemati\'e  3,  DNRC  would  maintain  its  commitment  to  keeping  the 

6  security  core  area  intact  for  at  least  10  years,  similar  to  Alternative  1 .  In  addition,  approval  from  the 

7  USFWS  would  be  required  for  any  net  decreases  in  secure  habitat.  To  conduct  salvage  in  the 

8  Stillwater  Core  under  Alternatives  1  and  3,  activities  would  have  to  be  conducted  in  winter  or  an 

9  equal  or  greater  amount  of  core  area  would  ha\'e  to  be  created  through  additional  access  restriction. 

1 0  Under  Altemati\e  3,  acti\ities  also  could  not  occur  in  winter  above  6,300  feet  elevation. 

1 1  As  long  as  the  Swan  Agreement  remains  in  effect,  management  of  the  Swan  River  State  Forest 

1 2  under  all  action  alternatives  would  also  be  the  same  as  under  Alternative  1 .  If  the  Swan  Agreement 

1 3  is  terminated,  the  forest  would  be  managed  under  Alternatives  2,  3,  and  4  as  five  independent 
subzones,  with  each  subzone  scheduled  for  4  years  of  active  management  and  8  years  of  rest  and 
allowances  for  salvage  harvest  as  described  above  for  the  Stillwater  Block.  Similar  to  the  Stillwater 
Block,  low-intensity  forest  management  activities  would  be  allowed  within  rested  areas,  except  as 
restricted  dunng  the  spring  period.  Additionally,  one  salvage  project  exceeding  30  days  would  be 
allowed  as  described  for  the  Stillwater  Block.  Within  the  Swan  River  State  Forest,  one  gravel 
operation  greater  than  0.25  mile  from  an  open  road  would  also  be  allowed.  When  this  occurs, 
DNRC  would  mitigate  the  potential  effects  on  bears  by  (1)  minimizing  the  distance  of  the  pit  from 
the  open  road,  and  (2)  to  the  extent  possible,  ceasing  activities  on  all  allowable  remaining  pits  while 
the  pit  in  the  rested  subzone  is  active.  The  localized  nature  of  the  impact  of  gravel  pits  in 
combination  with  the  proposed  mitigations  would  avoid  adverse  effects  on  bears. 

A  similar  rest-rotation  schedule  (4  years  of  activity  followed  by  8  years  of  rest)  would  be 
implemented  on  all  scattered  parcels  in  recovery  zones  and  NROH  associated  with  the  CYE  under 
Alternatives  2,  3,  and  4;  this  would  also  represent  a  departure  from  the  existing  ARMs 
(Alternative  1 ).  The  rest  commitment  for  scattered  parcels  would  increase  rest  and  provide  quiet 
areas  on  approximately  35,770  acres  of  scattered  parcels  not  currently  provided  for  under 
Altemative  I .  Tliis  commitment  would  serve  to  reduce  the  risk  of  disturbance  to  grizzly  bears  and 
lower  potential  for  their  displacement  on  this  subset  of  scattered  parcels.  Small  projects,  including 
salvage,  could  also  be  conducted  on  scattered  parcels  on  a  limited  number  of  days  specific  to  each 
individual  administrative  unit  (ranging  from  45  to  90  days).  Should  management  needs  specifically 
for  sahage  exceed  these  limits,  an  allowance  would  be  triggered,  similar  to  that  described  above  for 
blocked  lands,  for  additional  operating  days  up  to  the  length  of  one  full  non-denning  season 
(i.e.,  150  days).  In  such  situadons,  rest  periods  would  not  have  to  be  restarted  on  scattered  parcels; 
however,  only  one  interruption  of  this  type  would  be  allowed  per  8-year  rest  period  per  parcel  for 
this  purpose.  Under  Altemative  3  within  the  CYE  recovery  zone,  DNRC  would  impose  additional 
restrictions  on  the  number  of  vehicle  trips  per  parcel  during  the  non-denning  period,  fiirther 
restricting  use  of  roads  for  administrative  purposes  and  lessening  disturbance  potential  for  grizzly 
bears. 

Compared  to  Altemative  1,  the  total  amount  of  land  area  managed  to  reduce  the  risk  of  bear-human 
conflicts  would  increase  under  all  of  the  action  alternatives,  from  approximately  76,300  acres  under 
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1  Alternative  1 ,  to  almost  95,000  acres  under  Alternatives  2  and  4,  and  to  more  than  1 12,000  acres 

2  under  Alternative  3. 

3  The  degree  to  which  activities  are  restricted  in  these  areas  would  differ  under  the  alternatives, 

4  however.  Specifically,  for  the  Stillwater  Block,  under  Alternatives  1  and  3,  approximately 

5  39,600  acres  in  the  Stillwater  Unit  would  be  managed  as  secure  habitat  for  at  least  10  years 

6  (Stillwater  Core).  In  contrast,  about  19,400  acres  (most  of  which  is  a  subset  of  the  Stillwater  Core) 

7  would  be  managed  as  quiet  areas  under  Alternatives  2  and  4,  with  a  maximum  entry  period  of 

8  4  years  of  activity  followed  by  8  years  of  rest  Irom  commercial  logging  activities.  Management  to 

9  reduce  the  risk  of  bear-human  conflicts  in  the  Swan  River  State  Forest  under  all  action  alternatives 

1 0  would  remain  the  same  as  under  Alternative  1 ,  although  the  management-rest  schedule  would  be 

1 1  extended  from  3  and  6  years  to  4  and  8  years.  Lastly,  under  all  action  alternatives,  an  additional 

12  35,770  acres  would  be  managed  to  reduce  the  risk  of  bear-human  conflicts  through  a  schedule  of 

1 3  4  years  management  followed  by  8  years  rest. 

14  Analysis  of  the  anticipated  changes  in  secure  habitat  over  50  years  in  the  Stillwater  Block  and  Swan 

15  River  State  Forest  indicates  that  the  availability  of  secure  habitat  would  decrease  in  both  areas  under 

16  all  four  alternatives  (Table  4.9-15).  In  the  Stillwater  Block,  the  greatest  decreases  would  occur  in 

1 7  the  Upper  North  Fork  Flathead  BMU  under  Alternatives  2  and  4,  with  the  adoption  of  the 

1 8  transportation  plan  resulting  in  currently  closed  roads  in  the  Stillwater  Core  being  opened  to 

19  motorized  public  access  on  a  seasonal  basis.  Decreases  in  secure  habitat  in  the  Swan  River  State 

20  Forest,  would  be  almost  identical  under  all  altematives.  Decreases  in  the  availability  of  secure 

2 1  habitat  on  trust  lands  represent  an  increased  risk  of  mortality  to  grizzly  bears  due  to  encounters  with 

22  humans,  along  with  an  increase  in  the  amount  of  otherwise  suitable  feeding,  breeding,  or  sheltering 

23  habitat  that  grizzly  bears  might  avoid.  It  should  be  noted,  however,  that  the  modeled  decreases  in 

24  secure  habitat  do  not  account  for  areas  that  would  be  managed  as  quiet  areas  in  the  Stillwater  Block 

25  and  scattered  parcels,  which  would  likely  offset  much  of  this  risk,  but  to  an  uncertain  degree. 

26  Spring  Habitat 

27  Potential  Effects 

28  •     Forest  management  activities  conducted  in  spring  habitat  during  the  spring  season  could 

29  result  in  bears  being  disturbed  or  displaced  fi-om  preferred  habitats  during  this  important 

30  period  of  nutritional  stress. 

31  Indicators  and  Rationale 

32  Upon  emerging  from  their  dens  in  spring,  grizzly  bears  are  nutritionally  stressed,  having  undergone 

33  inactivity  during  the  winter  months.  As  a  result,  their  habitat  use  pattems  during  the  spring  are 

34  driven  by  the  need  to  maximize  energy  intake.  Activities  that  displace  bears  from  spring  foraging 

35  habitat  may  adversely  affect  their  ability  to  consume  adequate  amounts  of  food  in  a  short  amount  of 

36  time.  Restricting  DNRC  activities  in  these  areas  during  critical  seasons  would  minimize  and 

37  potentially  avoid  adverse  effects  on  bears.  Activity  restrictions,  duration  of  restrictions,  and  the 

38  amount  of  area  over  which  these  activities  would  be  restricted  are  compared. 

39  Comparison  of  Alternatives 

40  In  most  of  the  project  area  under  Altemative  1,  no  commitments  would  be  in  place  to  limit  forest 

41  management  activities  (including  road  use)  in  spring  habitat.  Wildlife  biologists  would  have 
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TABLE  4.9-1 5. 


2 

3 
4 


5 
6 
7 
8 
9 


ESTIMATES  OF  THE  PERCENTAGE  OF  HCP  LANDS  IN  SECURE 
HABITAT  UNDER  EACH  ALTERNATIVE,  BY  BMU  AND  BMU 
SUBUNIT  FOR  BLOCKED  LANDS,  AT  50  YEARS  FOLLOWING 
PERMIT  ISSUANCE 


Percent  of 

BMU  Subunit 

within  HCP 

Project  Area 

Percent  of  HCP  Lands  in  Secure 

Habitat^ 

Existing 
Conditions 

Alternative 

Administrative  Unit,  BMU, 
and  BMU  Subunit 

1 
No  Action 

2 

3 

4 

Stillwater  Block 

42.8 

37.4 

30.6 

37.4 

30.6 

Lower  North  Fork  Flathead  BMU 

79.6 

79.6 

79.6 

79.6 

79.6 

Werner  Creek 

1.3 

79.6 

79.6 

79.6 

79.6 

79.6 

Murphy  Lake  BMU 

92.5 

92.5 

92.5 

92.5 

92.5 

Krinklehorn 

0.7 

92.5 

92.5 

92.5 

92.5 

92.5 

Stillwater  River  BMU 

42.3 

39.0 

30.7 

39.0 

30.7 

Lazy  Creek 

41.6 

15.7 

15.7 

16.3 

15.7 

16.3 

Stryker 

80.6 

49.1 

46.0 

39.7 

46.0 

39.7 

Upper  Whitefish 

84.0 

48.1 

42.8 

27.5 

42.8 

27.5 

Upper  North  Fork  Flathead  BMU 

43.0 

27.8 

27.5 

27.8 

27.5 

Coal  and  South  Coal 

1.6 

99.1 

99.1 

99.1 

99.1 

99.1 

Hay  Creek 

5.4 

29.3 

29.3 

29.9 

29.3 

29.9 

State  Coal  Cyclone 

42.8 

43.4 

25.5 

24.9 

25.5 

24.9 

Swan  River  State  Forest^ 

20.7 

10.3 

9.7 

9.7 

9.7 

Bunker  Creek  BMU 

22.8 

12.8 

12.5 

12.5 

12.5 

Goat  Creek 

21.4 

9.9 

4.7 

2.6 

2.6 

2.6 

Lion  Creek 

10.6 

4.5 

2.8 

2.8 

2.8 

2.8 

South  Fork  Lost  Soup 

61.3 

30.2 

17.2 

17.4 

17.4 

17.4 

Mission  Range  BMU 

16.1 

4.7 

3.4 

3.4 

3.4 

Piper  Creek 

0.6 

65.5 

0.0 

0.0 

0.0 

0.0 

Porcupine  Woodward 

32.5 

15.3 

4.8 

3.5 

3.5 

3.5 

Secure  habitat  is  defined  as  the  area  0.3  mile  from  an  open  or  restricted  road. 

^  Decreases  in  secure  habitat  in  the  Swan  River  State  Forest  depicted  under  Altematives  2,  3,  and  4  are  a  result  of  the  assumption  in  the 
analysis  that  the  Swan  Agreement  in  its  current  form  would  no  longer  constrain  management,  creating  more  functionally  open  roads  on 
tnjst  lands  due  to  existing  easements.  Proposed  HCP  conservation  commitments  would  not  cause  these  estimated  increases. 

Source:  DNRC  (2008a). 

opportunities  to  provide  input  during  project  planning  and  implementation,  but  there  would  be  no 
explicit  direction  for  which  activities  would  be  limited  or  how.  On  the  Swan  River  State  Forest, 
seasonal  restrictions  identified  in  the  Swan  Agreement  would  continue  to  limit  most  activities  in 
spring  habitat  within  linkage  zones.  Under  this  alternative,  therefore,  the  risk  of  disturbing  or 
displacing  bears  fi-om  spring  foraging  habitat  would  continue  at  current  levels. 

In  contrast,  under  Altematives  2,  3,  and  4,  specific  restrictions  would  be  implemented  during  the 
spring  period  in  spring  habitat  in  recovery  zones  and  NROH.  These  restrictions  would  prohibit 
commercial  forest  management  activities,  pre-commercial  thinning,  and  heavy  equipment  slash 
treatment.  Other  low-intensity  activities  would  be  allowed,  and  commercial  forest  management 
activities  would  be  allowed  within  100  feet  of  open  roads.  Allowing  low-intensity  activities 
presents  limited  risk  to  bears  because  of  the  low  likelihood  that  bear  use  and  DNRC  activities  would 
overlap  in  a  given  location  at  any  give  time.  Additionally,  the  effect  on  bears  is  likely  to  be  similar 
to  a  bear  encountering  a  hiker  on  a  trail  (brief  and  limited)  versus  a  bear  encountering  commercial 
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1  activities,  which  may  cause  a  bear  to  forgo  use  of  an  area  for  an  extended  period.  Activities  near 

2  roads  would  not  create  additional  adverse  effects  on  bears  beyond  those  attributed  to  the  open  road. 

3  Alternative  3  would  implement  additional  restrictions  eliminating  all  motorized  activities  in  spring 

4  habitat,  except  for  seasonally  necessary  and  potentially  beneficial  activities,  such  as  tree  planting, 

5  spring  burning,  weed  control,  and  emergency  road  maintenance.  Alternative  4  is  similar  to 

6  Alternative  2  but  would  provide  more  management  flexibility  by  eliminating  limitations  on  site 

7  preparation,  road  maintenance,  and  bridge  replacement. 

8  Additional  spring  restrictions  would  be  implemented  under  all  three  action  alternatives  in  the 

9  Stillwater  Block  by  restricting  DNRC  administrative  activities  on  a  group  of  roads  in  spring  habitat 

10  during  the  spring  period,  hi  the  Swan  River  State  Forest,  spring  habitat  restrictions  would  be 

1 1  applied  in  all  project  area  lands  below  5,200  feet  elevation,  not  just  within  linkage  zones  as 

12  currently  required  by  the  Swan  Agreement,  hi  the  CYE  recovery  zone  and  associated  NROH, 

1 3  additional  limits  would  be  placed  on  the  amount  and  location  of  motorized  low-intensity  activities 

14  under  all  three  action  altematives,  with  slightly  more  stringent  restrictions  under  Alternative  3  (see 

1 5  Appendix  E,  BIS  Tables,  Table  E3- 1 ). 

16  Spring  habitat  restrictions  would  be  implemented  on  161,068  acres  of  trust  lands,  of  which 

1 7  approximately  48,600  acres  would  be  in  the  Stillwater  Block,  3 1 ,700  acres  would  be  in  the  Swan 

18  River  State  Forest,  and  17,900  acres  would  be  in  the  CYE  (Table  4.9-5).  The  greatest  reduction  of 

19  risk  would  occur  under  Altemative  3,  which  includes  the  most  stringent  restrictions,  with  slightly 

20  smaller  risk  reductions  under  Altemative  2,  followed  by  Altemative  4.  By  limiting  the  types  of 

21  allowable  activities  during  the  spring  period  in  areas  where  bears  are  more  likely  to  be  present,  all 

22  three  action  altematives  would  reduce  the  risk  (compared  to  Altemative  1 )  of  displacement  from 

23  crucial  habitat  during  this  important  season  for  bears.  Minimizing  this  risk  would  be  accomplished 

24  by  allowing  only  those  activities  that  are  typically  of  short  duration  that  must  occur  during  narrow 

25  spring  windows,  or  that  provide  indirect  benefits  to  bears. 

26  Denning  and  Post-denning  Habitat 

27  Potential  Effects 

28  •     Mechanized  forest  management  activities  and/or  the  presence  of  humans  near  denning 

29  habitat,  den  sites,  and  post-denning  habitat  may  result  in  physiological  stress  or  den 

30  abandonment. 

31  Indicators  and  Rationale 

32  As  described  under  Habitat  Requirements,  above,  human  activity  near  grizzly  bear  dens  can  cause 

33  physiological  stress  or,  in  some  cases,  den  abandonment.  Post-denning  habitat,  defined  as  areas 

34  with  slopes  greater  than  45  percent  at  elevations  greater  than  6,300  feet,  identifies  areas  with  the 

35  greatest  risk  of  disturbance  to  females  with  young  cubs  who  have  recently  emerged  from  den  sites. 

36  The  risk  of  disturbance  to  bears  in  dens  during  the  winter  period  is  avoided  by  measures  that  restrict 

37  activities  in  denning  habitat,  defined  as  areas  at  elevations  greater  than  6,300  feet.  The  following 

38  subsection  identifies  and  compares  the  rules,  policies,  and  commitments  that  address  forest 

39  management  activities  near  denning  habitat,  den  sites,  and  post-denning  habitat  under  the 

40  altematives.  The  amount  of  area  over  which  activities  would  be  restricted  is  also  compared. 
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1  Comparison  of  Alternatives 

2  Under  Altematixe  1,  DNRC  would  provide  den  site  protection  on  a  case-by-case  basis  program- 

3  wide    In  the  Stillwater  Core,  the  requirement  to  conduct  management  activities  during  the  denning 

4  pcnod  (November  1 6  to  March  3 1 )  would  reduce  the  potential  for  disturbance  to  bears  as  they 

5  prepare  to  enter  dens  and  after  they  emerge.  On  the  Swan  River  State  Forest,  salvaging  is  not 

6  allowed  in  linkage  zones  during  the  spring  period,  and  salvage  harvest  is  only  allowed  in  inactive 

7  subunits  for  30  days  each  between  June  15  and  September  1  each  year,  which  would  have  a  similar 

8  result.  The  rest-rotation  schedule  identified  under  the  Swan  Agreement  would  indirectly  reduce  the 

9  potential  for  disturbance,  but  not  specifically  in  areas  of  denning  or  post-denning  habitat. 

1 0  Under  Alternatives  2,  3,  and  4,  commitment  GB-PR5  would  prohibit  mechanized  operations  within 

1 1  0.6  mile  of  known  active,  occupied  den  sites.  Where  specific  information  is  available,  (e.g.,  for 

1 2  bears  that  are  subjects  of  radio-tracking  studies,  etc.),  this  measure  would  avoid  the  risk  of 
physiological  stress  to  denning  bears.  Because  no  consistent,  formal  survey  efforts  would  be 
dedicated  to  locating  den  sites,  it  is  possible  that  forest  management  activities  may  be  allowed  to 
take  place  near  undetected,  occupied  dens.  However,  the  likelihood  that  this  would  occur  is 
extremely  low.  This  is  because  it  is  not  feasible  to  conduct  forest  management  activities  in  denning 
habitat  (slopes  greater  than  45  percent  at  elevations  greater  than  6,300  feet)  during  the  denning 
season  when  snow  depths  are  still  high.  Under  all  action  alternatives,  components  of  commitments 
GB-ST2,  GB-SW3,  and  GB-SC2  would  also  restrict  motorized  activities  above  6,300  feet,  further 
reducing  potential  for  physiological  stress  to  any  denning  bears  on  or  nearby  trust  lands. 

Under  all  action  alternatives  in  recovery  zones,  commitment  GB-RZ5  would  implement  additional 
restrictions  in  post-denning  habitat.  No  motorized  forest  management  activities  would  be  allowed 
in  areas  of  mapped  post-denning  habitat  (slopes  greater  than  45  percent  at  elevations  greater  than 
6,300  feet)  from  April  1  through  May  3 1 .  Compared  to  Alternative  1 ,  this  would  reduce  the  risk  of 
disturbance  to  grizzly  bears  emerging  ft-om  dens,  particularly  females  with  young  cubs.  Alternative 
3  would  extend  the  area  in  which  this  restriction  would  be  implemented,  prohibiting  motorized 
activities  within  0.6  mile  of  mapped  post-denning  habitat  within  both  recovery  zones  and  NROH, 
greatly  expanding  the  area  that  would  be  protected.  Implementation  of  the  rest-rotation  schedule  in 
the  Stillwater  Block,  Swan  River  State  Forest,  and  scattered  parcels  in  recovery  zones  under  all 
three  action  alternatives  may  provide  for  additional  reduction  of  the  risk  of  disturbance,  but  not 
specifically  in  areas  of  post-denning  habitat.  By  prohibiting  commercial  forest  management 
activities  above  6,300  feet  between  November  16  and  March  31,  the  rest-rotation  commitments 
would  provide  additional  protection  of  denning  habitat  under  the  action  alternatives. 

For  the  8,852  acres  of  mapped  post-denning  habitat  in  recovery  zones  and  NROH  within  the  HCP 
project  area  (Table  4.9-7),  Alternative  1  would  not  provide  any  site-specific  restrictions 
(Table  4.9-16).  Alternatives  2  and  4  would  restrict  forest  management  activities  in  5,863  of  these 
acres  (all  in  recovery  zones).  Alternative  3  would  restrict  activities  on  all  8,852  acres,  plus  a 
0.6-mile  buffer,  for  a  total  of  66,376  acres  in  which  activities  would  be  restricted  to  reduce  the  risk 
of  disturbance  to  bears  emerging  from  dens  (Table  4.9-16). 
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1  Risk  of  Direct  Conflict 

2  Potential  Effects 

3  •     The  presence  of  DNRC  staff  and  contractors  working  in  grizzly  bear  habitat,  as  well  as 

4  public  access  and  presence,  may  lead  to  bear-human  encounters  that  could  result  in  bear 

5  mortality. 

6  Indicators  and  Rationale 

7  Human  contact  is  among  the  greatest  risk  factor  for  grizzly  bears.  Habituation  to  human  presence 

8  and  human  foods  can  lead  to  increases  in  bear-human  interactions,  resulting  in  an  elevated  risk  of 

9  injury  or  death  to  both  (Mace  and  Waller  1998).  Public  use  of  trust  lands  for  recreation  or  DNRC 

1 0  staff  presence  in  the  project  area  increase  the  risk  of  encounters.  The  risk  of  direct  conflict  can  be 

1 1  managed  by  informing  the  public  and  DNRC  staff  of  ways  to  avoid  encounters  with  bears. 

1 2  Stringent  requirements  for  food  storage  and  sanitation  can  minimize  the  risk  of  habituation  of  bears 

1 3  to  human  foods  and  waste.  No  known  incidents  related  to  encounters  or  improper  food  storage  and 

14  sanitation  by  DNRC  staff  and  contractors  leading  to  the  death  of  a  bear  have  occurred  to  date. 

1 5  Limitations  on  firearm  possession  may  reduce  the  likelihood  that  a  grizzly  bear  would  be  shot 

1 6  because  of  misidentification  or  malice  by  anyone  conducting  forest  management  activities  on  trust 

1 7  lands. 

Livestock  grazing  (including  the  use  of  domestic  sheep  and  goats  for  integrated  noxious  weed 
management)  can  also  increase  the  risk  of  bear-human  conflicts.  Bears  may  be  attracted  to  sheep 
grazing  operations  and  facilities  and  to  the  carcasses  of  dead  livestock.  Grizzly  bear  predation  of 
sheep  can  result  in  risks  to  human  life,  property  damage,  death  of  individual  bears,  or  indirect 
mortality  through  habituation.  Bears  can  benefit  fi-om  feeding  on  livestock  carcasses  in  remote 
locations  away  from  people.  However,  when  dead  livestock  occur  near  human  dwellings  or  other 
areas  with  high  levels  of  human  activity,  the  potential  for  bear-human  encounters  may  be  high, 
which  can  eventually  lead  to  the  death  of  the  bear  through  management  actions. 

Public  use  of  recreation  facilities,  including  leased  cabin  sites  and  developed  recreation  sites,  can 
also  lead  to  increased  risk  of  bear-human  interactions.  Management  of  recreation  facilities  would 
not  be  a  covered  activity  under  the  HCP,  and  trends  in  the  use  of  such  sites  would  not  be  expected  to 
change  from  current  trends  under  any  of  the  alternatives.  Therefore,  public  use  of  recreation 
facilities  is  not  addressed  further  in  this  analysis. 

3 1  The  following  subsection  identifies  and  compares  the  rules,  policies,  and  commitments  under  the 

32  alternatives  that  address  risk  management  through  public  education,  food  storage  and  sanitation, 

33  limitations  on  firearms  possession,  and  restrictions  on  livestock  grazing. 

Comparison  of  Alternatives 

Information  and  Education.  Alternative  I  provides  for  informal  training  as  needed.  In  contrast, 
under  all  three  action  alternatives,  DNRC  would  provide  grizzly  bear  awareness  information  to  all 
contractors  and  their  employees,  as  well  as  training  to  DNRC  employees  in  the  same  manner. 
Under  the  action  alternatives,  the  long-term  information  and  education  program  would  help  ensure 
that  the  risk  of  bear-human  conflicts  from  DNRC  activities  remains  low. 
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1  Food  Storage.  Under  Alternative  1 ,  food  storage  and  sanitation  requirements  would  continue  to  be 

2  included  in  contracts,  and  DNRC  staff  would  be  informally  briefed.  Alternatives  2  and  4,  via 

3  commitment  GB-PR3,  would  provide  new  rules  requiring  bear-resistant  storage  of  all  food  and 

4  sanitation  for  all  DNRC  employees  and  in  all  forest  management  contracts  for  DNRC  contractors 

5  and  their  employees,  which  would  increase  protection  for  people  and  bears.  Alternative  3  would  go 

6  further,  requiring  a  DNRC  agency- wide  food  storage  and  sanitation  order  for  all  activities,  not  just 

7  forest  management  activities.  This  order  would  be  based  on  IGBC  task  force  recommendations, 

8  and  would  be  required  to  be  implemented  within  2  years  of  Permit  issuance.  All  action  alternatives 

9  would  increase  awareness  of  agency  personnel  and  contractors,  and  would  reduce  the  potential  for 

1 0  food  and  sanitation-related  risks  to  grizzly  bears  when  compared  with  Alternative  1 .  Alternative  3 

1 1  would  provide  a  greater  number  of  measures  and  considerably  expand  the  scope  of  application, 

12  potentially  even  to  where  bears  are  not  present.  DNRC  considers  risks  to  grizzly  bears  attributable 

13  to  food  storage  and  sanitation  concerns  to  be  low  across  the  forest  management  program  because 

14  camping  by  staff  and  contractors  is  relatively  uncommon  and  few  livestock,  food  storage  facilities, 

1 5  campgrounds,  or  other  food  or  sanitation/storage  facilities  occur  on,  or  are  managed  in  association 

16  with,  HCP  project  area  lands.  While  all  of  the  action  alternatives  provide  additional  measures 

1 7  intended  to  reduce  risk  to  grizzly  bears  beyond  Alternative  1 ,  the  actual  degree  that  such  measures 

1 8  would  differentially  reduce  risk  to  bears  in  relation  to  DNRC's  forest  management  program  is 

1 9  uncertain. 

20  Firearms.  Under  Alternative  1 ,  firearms  would  continue  to  be  prohibited  for  contractors  and 

21  employees,  except  in  the  case  of  employees  who  are  specifically  authorized  to  carry  a  firearm  under 

22  special  circumstances.  All  three  action  alternatives  would  continue  this  prohibition,  and  would 

23  additionally  require  authorized  employees  to  maintain  a  current  written  authorization  on  file. 

24  Although  this  additional  requirement  would  not  explicitly  limit  the  availability  of  firearms  to  DNRC 

25  staff,  it  may  reduce  the  risk  of  unauthorized  firearm  possession.  Thus,  there  are  no  appreciable 

26  differences  among  the  no-action  or  action  alternatives  regarding  risk  to  grizzly  bears. 

27  Livestock  Grazing.  Under  Alternative  1,  DNRC  would  determine  restrictions  on  a  case-by-case 

28  basis  regarding  grazing  concerns  on  lands  in  recovery  zones  or  NROH.  In  situations  where  there  is 

29  a  high  risk  of  contact  between  wildlife  and  livestock,  DNRC  would  continue  to  work  with  MFWP 

30  on  a  case-by-case  basis  to  develop  grazing  plans  and  to  lessen  the  risk  to  predators,  such  as  wolves 

3 1  and  grizzly  bears. 

32  Under  Alternatives  2,  3,  and  4  in  NROH,  commitment  GB-NR5  would  require  mitigation  plans  for 

33  use  of  sheep  and  goats  for  noxious  weed  control.  Mitigation  plans  would  minimize  risk  of 

34  depredation  of  livestock  by  bears  (e.g.,  through  the  use  of  human  shepherds,  fencing/bedding  areas, 

35  guard  dogs).  Addifionally,  prompt  removal  of  all  livestock  carcasses  identified  as  creating  the 

36  potential  for  bear-human  encounters  would  also  minimize  risk  of  bear-livestock  conflicts.  None  of 

37  the  action  alternatives  would  differ  in  how  livestock  grazing  concerns  would  be  addressed.  Within 

38  recovery  zones,  commitment  GB-RZ4  would  prohibit  the  authorization  of  any  new  small  livestock 

39  grazing  licenses,  including  those  for  the  purposes  of  weed  control.  In  addition,  DNRC  would  not 

40  initiate  the  establishment  of  new  grazing  licenses,  although  proposals  initiated  by  the  public  for 

41  larger,  less  vulnerable  classes  of  livestock  (such  as  cattle  and  horses)  may  be  considered  and 

42  allowed  by  DNRC.  Compared  to  Altemafive  1,  like  measures  contained  in  the  action  alternatives 

43  would  help  reduce  the  risk  of  bear-human  conflicts  associated  with  livestock  on  trust  lands. 
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1  Gravel  Operations 

2  Potential  Effects 

3  •     Increased  levels  of  human  activity  associated  with  gravel  operations  may  displace  bears 

4  from  otherwise  suitable  habitat. 

5  Indicators  and  Rationale 

6  Limitations  on  the  number,  location,  and  size  of  active  gravel  pits  is  the  primary  means  for  avoiding 

7  or  minimizing  their  potential  effect  on  bears.  Effects  associated  with  gravel  developments  less  than 

8  0.25  mile  from  open  roads  are  considered  as  disturbance  associated  with  open  roads,  which  is 

9  addressed  in  the  analysis  of  open  road  density  above.  Therefore,  this  analysis  primarily  addresses 
1 0  provisions  for  gravel  pits  that  would  occur  greater  than  0.25  mile  from  open  roads. 

Comparison  of  Alternatives 

Gravel  pits  are  restricted  in  number,  location,  and  timing,  and  have  specific  definitions  regarding 
size:  borrow-size  (up  to  1  acre),  medium  ( 1  to  4.9  acres),  and  large  (5  to  40  acres).  In  Alternative  1, 
gravel  pits  only  have  to  be  located  as  close  to  planned  roads  as  possible  and  must  adhere  to  the 
requirements  of  Opencut  Mining  Permits  for  large  gravel  pits  in  all  areas.  Therefore,  gravel  pits 
could  displace  bears  from  suitable  habitat  because  relatively  few  restrictions  are  in  place  under  this 
alternative  regarding  the  allowable  numbers,  sizes,  timing  of  operations,  and  specific  locations  of 
pits. 

Under  all  action  alternatives,  five  active  pits  would  be  allowed  on  the  Stillwater  Block  in  any 
calendar  year,  with  no  more  than  three  of  these  considered  large,  while  the  Swan  River  State  Forest 
could  operate  four,  with  only  three  considered  large.  On  scattered  parcels,  three  pits  would  be 
allowed  per  administrative  unit,  with  only  two  of  these  considered  large.  Gravel  pits  are  only 
counted  in  this  total  if  they  are  more  than  0.25  mile  from  an  open  road,  but  include  federal  and  state 
highway  pits.  Effects  on  bears  from  gravel  pits  within  0.25  mile  of  restricted  roads  would  be 
avoided  because  those  pits  could  only  be  operated  during  the  seasons  the  roads  are  not  restricted  as 
described  in  the  transportation  plans.  Pits  within  0.25  mile  would  not  be  subject  to  restrictions  on 
season  or  duration  of  use  because  they  are  considered  close  enough  to  open  roads  to  be  part  of  the 
disturbance  associated  with  those  roads.  Thus,  DNRC  managers  would  be  encouraged  through 
these  commitments  to  place  pits  adjacent  to  open  roads  to  minimize  disturbance  risk  in  more  remote 
locations. 

The  effects  of  gravel  pits  operated  greater  than  0.25  mile  from  an  open  road  are  minimized  through 
the  following  measures: 


• 


For  pits  operated  in  the  spring  period,  the  days  of  operation  would  count  against  the  10  days 
allowed  for  low-intensity  activities  as  described  in  commitment  GB-NR3  (see  Appendix  E, 
EIS  Tables,  Table  E3-1). 

No  gravel  pits  would  be  allowed  in  SMZs  for  all  HCP  project  acre  lands,  and  only  one 
medium  pit  would  be  allowed  in  RMZs  (but  outside  SMZs)  within  the  Stillwater  Block  and 
Swan  River  State  Forest. 
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1  During  the  4-year  window  for  forest  management  within  active  subzones  on  blocked  lands  or  on 

2  scattered  parcels,  gravel  pits  more  than  0.25  mile  from  an  open  road  may  be  operated  outside  the 

3  spring  rest  period  without  restriction  on  amount  and  duration  of  use  while  commercial  activities  are 

4  also  taking  place.  Specific  commitments  in  the  Stillwater  Block  (Class  A  and  B  lands),  Swan  River 

5  State  Forest,  and  scattered  parcels  restricting  the  number  and  size  of  gravel  pits  in  operation  farther 

6  than  0.25  mile  from  an  open  road  would  be  in  place  as  well. 

7  Gravel  pits  do  remove  suitable  habitat  from  potential  use  by  bears;  however,  for  the  period  the  pits 

8  are  operating,  bears  are  likely  to  avoid  these  areas  due  to  the  high  disturbance  and  noise  associated 

9  with  this  activity.  However,  assuming  that  all  units  would  develop  all  allowable  pits  to  the  largest 

10  size  possible,  a  maximum  of  1,105  acres  could  be  converted  to  a  non-vegetated  condition,  and  most 

1 1  of  this  acreage  would  lie  close  to  existing  open  roads.  This  represents  0.4  percent  of  the 

12  266,900  acres  of  HCP  project  area  lands  within  all  recovery  zones  and  NROH.  Some  additional 

1 3  acreage  could  be  affected  that  would  be  associated  with  state  and  federal  highway  construction 

14  projects;  however,  actual  acreages  are  uncertain,  and  effects  on  federally  protected  species  from 

15  those  actions  would  be  addressed  under  project-specific  permitting  processes  with  federal  oversight 

16  outside  the  scope  of  this  analysis. 

17  With  these  gravel  pit  commitments  in  place  under  all  action  altematives,  risk  of  adverse  effects  to 

1 8  grizzly  bears  is  low,  and  the  commitments  under  all  action  altematives  would  provide  considerable 

19  additional  protections  for  grizzly  bears  as  compared  to  Alternative  1. 

20  Habitat  Modification 

21  Visual  Screening 

22  Potential  Effects 

23  •     Forest  management  activities  that  reduce  vegetation  density  may  reduce  cover  for  bear 

24  movement,  resting,  feeding,  and  security,  possibly  rendering  bears  more  vulnerable  to 

25  human-caused  mortality. 

26  Indicators  and  Rationale 

27  Activities  that  reduce  the  potential  for  vegetation  to  conceal  a  grizzly  bear  can  lower  effective  bear 

28  use  of  habitat  and  render  bears  more  vulnerable  to  human-caused  mortality  (Servheen  et  al.  1999). 

29  Visual  screening  along  roads  and  in  areas  that  provide  foraging  habitat  for  bears  (e.g.,  riparian  areas, 

30  wet  meadows,  shrub  fields,  avalanche  chutes,  etc.)  can  reduce  the  potential  for  human  disturbance, 

3 1  as  well  as  the  risk  of  direct  bear  mortality  due  to  mistaken  identity  or  malicious  actions. 

32  For  this  analysis,  modeled  cover  projections  are  used  for  comparison  of  the  differences  in  how 

33  hiding  cover  would  be  affected  under  each  of  the  altematives.  The  model  used  to  derive  the  DNRC 

34  sustainable  yield  estimate  (DNRC  2004b)  was  also  used  to  estimate  forest  cover  at  stmctural 

35  densities  that  would  screen  from  view  large  mammals  such  as  grizzly  bears.  The  model  was 

36  constrained  differentially  based  on  the  varying  characteristics  and  requirements  of  each  of  the 

37  altematives.  Outputs  were  projected  for  years  0  and  50  after  Permit  issuance  (Table  4.9- 1 7).  Due  to 

38  model  limitations,  hiding  cover  estimates  for  NROH  lands  could  not  be  specifically  obtained. 

39  Rather,  the  model  esdmated  cover  for  HCP  project  area  lands  in  recovery  zones  and  all  other  HCP 

40  project  area  lands  outside  recovery  zone  boundaries.  Another  limitation  that  should  be  noted  is  that 
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no  size  limit  or  spatial  distribution  values  could  be  placed  on  patches  classified  as  cover,  which 
could  influence  cover  effectiveness,  particularly  at  local  scales.  Even  with  these  limitations, 
however,  modeled  outputs  were  considered  reasonable  and  useful  for  assessing  general  trends  and 
comparing  the  alternatives  at  a  landscape  scale.  The  following  subsection  also  identifies  and 
compares  the  rules,  policies,  and  commitments  under  the  alternatives  that  address  the  provision  of 
visual  screening  in  RMZs  and  WMZs  in  timber  harvest  units  and  along  open  roads. 


7 

8 

9 

10 


TABLE  4.9-1 7. 


PROJECTED  ACRES  OF  GRIZZLY  BEAR  HIDING  COVER  FOR  EACH 
ALTERNATIVE  ON  THE  HCP  PROJECT  AREA  BY  LAND  OFFICE, 
AND  STILLWATER  BLOCK  AND  SWAN  RIVER  STATE  FOREST 
THAT  ARE  SITUATED  WITHIN  GRIZZLY  BEAR  RECOVERY  ZONES 
AND  ALL  OTHER  PROJECT  AREA  LANDS  OUTSIDE  OF  RECOVERY 
ZONES  AT  YEARS  0  AND  50 


Acres  of  Grizzly  Bear  Hiding  Cover  in  the  HCP  Project  Area 

YearO 

50 

years 

DNRC  Land  Office  and  Status  in  or 
out  of  Recovery  Zones 

All 
Alternatives 

No 
Action 

Alternative 
2 

Alternative 
3 

Alternative 
4 

CLO  Total 

30,409 

35,320 

35,320 

35,219 

35,320 

CLO  in  Recovery  Zones 

231 

252 

252 

252 

252 

CLO  outside  Recovery  Zones 

30,178 

35,068 

35,068 

34,967 

35,068 

NWLO  Total 

186,464 

186,519 

185,553 

186,197 

185,640 

NWLO  Total  in  Recovery  Zones 

103,247 

105,583 

104,043 

105,993 

104,363 

NWLO  Total  outside  Recovery  Zones 

83,217 

80,937 

81,510 

80,203 

81,277 

Stillwater  Block  in  Recovery  Zones 
(includes  blocked  and  scattered  parcels) 

61,745 

63,656 

61,605 

63,685 

61,642 

Stillwater  Block  outside  Recovery  Zones 
(includes  scattered  parcels) 

11,015 

11,183 

11,065 

10,963 

11,140 

Swan  River  State  Forest  in  Recovery 
Zones  (blocked  lands) 

31,121 

31,644 

32,371 

31 ,944 

32,311 

Other  NWLO  Units  in  Recovery  Zones 
(KU,  LIB,  PLNS) 

10,381 

10,282 

10,067 

10,365 

10,409 

Other  NWLO  Units  outside  Recovery 
Zones  (KU,  LIB,  PLNS) 

72,202 

69,754 

70,445 

69,240 

70,137 

SWLO  Total 

61,695 

60,656 

60,677 

60,641 

60,677 

SWLO  in  Recovery  Zones 

4,000 

3,873 

3,917 

3,873 

3,917 

SWLO  outside  Recovery  Zones 

57,695 

56,783 

56,760 

56,768 

56,761 

TOTAL  in  Recovery  Zones  (%  of 
recovery  zone  acres) 

107,478 
(69.7) 

109,708 
(71.2) 

108,211 
(70.2) 

110,119 
(71.4) 

108,531 
(70.4) 

TOTAL  outside  Recovery  Zones 

171,090 

172,788 

173,338 

171,938 

173,106 

GRAND  TOTAL 

278,568 

282,496 

281,549 

282,057 

281,637 

Total  Percent  Cover  Estimates  for 
446,095  acres  of  Forested  Trust  Lands 
in  the  Project  Area^ 

62.4 

63.3 

63.1 

63.2 

63.1 

Cover  estimates  in  this  table  represent  acreages  of  coniferous  stands  that  are  likely  to  provide  screening  characteristics  that  will 
hide  grizzly  bears.  However,  due  to  model  limitations,  no  patch  size,  patch  shape,  or  other  spatial  aspects  can  be  presumed  from 
these  values. 
Source:  DNRC  (2008a). 
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1  Comparison  of  Alternatives 

2  Under  Alternative  1,  DNRC  would  be  required  to  maintain  hiding  cover  in  certain  areas,  where 

3  practicable.  In  the  Stillwater  Block  and  the  Swan  River  State  Forest  and  on  scattered  parcels  in 

4  grizzly  bear  recovery  zones,  visual  screening  would  be  provided,  where  available,  along  all  riparian 

5  zones.  DNRC  would  also  be  required  to  provide  visual  screening  adjacent  to  open  roads  to  the 

6  extent  practicable.  Within  the  Swan  River  State  Forest  and  the  Stillwater  Block,  DNRC  would  be 

7  required  to  retain  no  less  than  40  percent  of  the  trust  lands  in  any  BMU  subunit  in  hiding  cover. 

8  Alternatives  2,  3,  and  4  include  GB-PR6,  a  program- wide  commitment  that  would  require  DNRC  to 

9  provide  visual  screening  in  riparian  areas  and  in  wetlands,  hi  recovery  zones  and  NROH,  GB-NR4 

1 0  would  require  that  distance  to  visual  screening  in  new  harvest  units  be  no  more  than  600  feet  from 

1 1  any  point  in  the  unit.  Additional  visual  screening  provisions  would  be  implemented  in  recovery 

12  zones,  where  GB-RZ2  would  require  DNRC  to  leave  up  to  100  feet  of  vegetation  between  open 

13  roads  and  clearcut  or  seed  tree  harvest  units,  with  some  allowances.  This  commitment  to  provide 

14  visual  screening  along  open  roads  would  be  implemented  under  Alternatives  2  and  3,  but  not 

15  Alternative  4.  Alternative  4  would  only  incorporate  these  measures  as  in  Alternative  1  for  the 

16  Stillwater  Block  and  Swan  River  State  Forest.  The  requirement  to  retain  target  amounts  of  hiding 

1 7  cover  in  BMU  subunits  in  the  Stillwater  Block  would  cease  under  Altematives  2,  3,  and  4.  Under 

1 8  all  three  action  altematives,  the  similar  requirement  for  the  Swan  River  State  Forest  would  cease  if 

19  the  Swan  Agreement  is  terminated.  Collectively,  the  three  measures  described  above  (GB-PR6, 

20  GB-NR4,  and  GB-RZ2)  would  provide  visual  screening  in  important  foraging  areas,  near  harvest 

2 1  openings,  and  along  open  roads,  reducing  the  risk  of  direct  bear  mortality  and  potentially  increasing 

22  habitat  effectiveness,  compared  to  Alternative  1 .  However,  Alternative  4  would  require  less 

23  screening  along  open  roads  than  Altematives  2  and  3,  thus  resulting  in  a  slightly  elevated  risk  to 

24  grizzly  bears  than  those  two  altematives. 

25  Modeled  cover  projections  at  year  50  varied  little  between  altematives  (Table  4.9-1 7).  Estimates  by 

26  alternative  at  year  50  were  very  similar  for  each  individual  land  office  and  the  two  blocked  units, 

27  indicating  no  severe  differential  harvesting  on  one  land  office  versus  another  over  the  Permit  term. 

28  Compared  to  the  current  condition,  total  estimates  of  forest  vegetation  that  would  provide  visual 

29  screening  in  recovery  zones  increased  slightly  under  all  altematives  at  year  50,  and  the  estimate  for 

30  Alternative  3  was  greatest  at  1 10,1 19  acres.  The  percentage  of  cover  in  recovery  zones  of  all  of  the 

3 1  HCP  project  area  lands  ranged  from  70.2  (Alternative  2)  to  71 .4  (Altemative  3),  well  above  the 

32  40  percent  threshold  requirements  required  by  the  ARMs  and  Swan  Agreement  under  Altemative  1 . 

33  Similarly  for  all  forested  HCP  project  area  lands,  the  percentages  of  acres  possessing  cover  under  all 

34  action  altematives  varied  from  63.1  to  63.3  percent  (Table  4.9-17).  In  recovery  zones,  Alternative  2 

35  showed  the  greatest  decrease  at  year  50  from  Ahemative  1  with  about  1 .4  percent  fewer  acres  in 

36  cover.  Localized  risks  to  grizzly  bears  associated  with  management  of  forest  cover  could  occur  at 

37  smaller  scales;  however,  this  analysis  indicates  that  anticipated  levels  would  be  relatively  high 

38  across  HCP  project  area  lands  over  the  50-year  Permit  term.  Thus,  the  greatest  differences  among 

39  the  altematives  in  how  they  address  cover-associated  risks  to  grizzly  bears  is  likely  tlirough 

40  differences  in  how  they  address  distance  to  cover  and  visual  screening  along  open  roads,  as 

41  described  above. 
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1  Habitat  Elements 

2  Potential  Effects 

3  •     The  way  specific  forest  management  projects  are  designed  may  impact  important  habitat 

4  elements  for  grizzly  bears,  such  as  berry  fields  and  avalanche  chutes. 

5  Indicators  and  Rationale 

6  Habitat  features  consistently  described  in  the  literature  as  favored  by  bears  include  avalanche 

7  chutes,  fire-mediated  shrub  fields,  whitebark  pine  stands,  wetlands,  riparian  areas,  and  unique 

8  congregation  or  feeding  areas.  Management  activities  that  reduce  the  effectiveness  of  such  areas  to 

9  provide  forage,  or  reduce  use  of  these  important  places  during  important  seasons,  could  adversely 

1 0  impact  the  nutritional  condition  of  bears.  The  following  discussion  identifies  and  compares  the 

1 1  rules,  policies,  and  commitments  that  address  impacts  to  these  habitat  elements  under  the 

1 2  alternatives. 

Comparison  of  Alternatives 

Under  Alternative  1,  impacts  to  habitat  elements  would  be  addressed  as  identified  for  individual 
projects  through  the  MEPA  interdisciplinary  process.  No  rules  are  currently  in  place  to  identify  or 
mitigate  the  impacts  of  timber  management  activifies  on  specific  habitat  elements.  In  contrast. 
Alternatives  2,  3,  and  4  contain  specific  provisions  for  assessing  impacts  to  specific  grizzly  bear 
habitat  elements  for  projects  in  recovery  zones.  DNRC  would  develop  mitigations  that  minimize 
impacts  to  these  specific  habitat  elements.  Mitigations  would  typically  involve  scheduling  activities 
to  occur  while  bears  are  not  likely  to  be  using  an  area  or  locating  roads  or  skid  trails  to  conserve 
important  vegetative  features,  such  as  berry  patches  or  dense  stands  or  thickets  that  provide  visual 
screening  for  likely  feeding  areas.  As  a  result,  the  risk  of  adverse  effects  on  foraging  opportunides 
in  key  sites  would  be  reduced  compared  to  Alternative  1 ,  which  would  provide  no  specific  direction 
or  assurances.  As  described  earlier  in  this  analysis,  riparian  areas  and  avalanche  chutes  would  be 
similarly  protected  through  the  program-wide  commitment  that  restricts  road  construction  in  these 
important  areas. 

Habitat  Linkage 

Potential  Effects 

•  Forest  management  activities  may  result  in  increases  in  human  access  and  reductions  in 
forest  cover  in  areas  situated  within  or  between  existing  large  blocks  of  relatively  secure 
habitat,  resulting  in  adverse  effects  on  habitat  linkage  for  grizzly  bears. 

Indicators  and  Rationale 

The  effects  of  the  alternatives  are  evaluated  in  two  ways:  (1)  a  comparison  of  standards  for 
maintaining  cover  and  other  vegetative  conditions  and  road  densities  conducive  to  promoting  bear 
security  and  habitat  linkage,  and  (2)  an  assessment  of  the  likelihood  that  portions  of  linkage  areas  in 
the  HCP  project  area  would  be  converted  to  residential  or  other  development. 

Comparison  of  Alternatives 

No  boundary  changes  or  land  additions  to  any  formally  idenrified  linkage  zones  would  occur  under 
any  of  the  alternatives.  With  the  exceptions  of  the  Stillwater  Block  and  Swan  River  State  Forest, 
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1  DNRC's  ability  to  influence  linkage  areas  is  relatively  limited  by  the  amount  of  land  in  the  project 

2  area  (approximately  2  percent)  and  distribution  of  lands  in  western  Montana  (Tables  4.9-8  and 

3  4.9-9,  and  Figures  D-15A,  B,  and  C  in  Appendix  D,  EIS  Figures).  The  Stillwater  Block  and  the 

4  Swan  River  State  Forest  are  important  land  areas  with  high  value  for  linkage,  and  linkage  zones 

5  have  been  formally  identified  within  these  areas  (USFWS  et  al.  1995;  Servheen  et  al.  2001).  With 

6  the  exception  of  spring  restriction  commitments  for  specific  linkage  zones  in  the  Swan  River  State 

7  Forest  that  apply  under  the  Swan  Agreement,  the  commitments  under  all  alternatives  incorporate 

8  measures  that  are  generally  supportive  of  maintaining  linkage  for  a  diversity  of  species  but  are  not 

9  tied  to  specific  linkage  zones  defmed  by  DNRC  or  others.  For  example,  Servheen  et  al.  (2001) 

10  identified  a  large,  important  linkage  zone  along  Highway  93  that  is  adjacent  to  the  southwest 

1 1  boundary  of  the  Stillwater  Block.  There  are  no  specific  commitments  applicable  to  that  identified 

12  linkage  zone;  however,  projects  on  all  the  bordering  trust  lands  would  be  required  to  meet  cover, 

13  security,  and  road  density  commitments  established  in  the  Forest  Management  ARMs,  or  similar 

14  commitments  associated  with  all  action  alternatives  for  supporting  effective  linkage  in  that  area.  All 

1 5  of  the  alternatives  are  similar  and  vary  slightly  in  how  they  contribute  to,  or  may  impact,  habitat 

16  linkage  for  grizzly  bears  and  other  species  on  project  area  lands  in  western  Montana. 

1 7  Under  Alternative  1  for  all  DNRC  forest  management  projects,  forest  patch  size,  shape, 

1 8  connectivity,  and  habitat  fragmentation  would  be  considered  at  the  project  level  under  ARM 

19  36.1 1.415.  hi  the  Stillwater  Block,  commitments  to  security  core  would  remain  in  place,  the  40 

20  percent  hiding  cover  in  EMU  subunits  measure  would  remain,  gates  would  be  checked  and  repaired 

21  annually,  and  open  road  densities  would  be  managed  under  the  approach  of  no  net  increase  from  the 

22  1996  baseline.  Visual  screening  would  continue  to  be  required  along  open  roads  in  the  Stillwater 

23  Block.  Similarly,  on  the  Swan  River  State  Forest,  activities  would  be  avoided  in  the  spring  period 

24  in  defined  linkage  zones  below  5,200  feet  elevation,  harvest  unit  design  would  require  the 

25  600-feet-to-cover  measure,  and  a  minimum  of  40  percent  hiding  cover  would  be  maintained  per 

26  BMU  subunit,  as  long  as  the  Swan  Agreement  is  in  place.  Open  road  density  limits  would  also 

27  remain  in  place  in  the  Swan  River  State  Forest,  gates  would  be  checked  and  repaired  annually,  and 

28  visual  screening  would  continue  to  be  required  along  open  roads  and  riparian  areas.  On  scattered 

29  parcels  in  grizzly  bear  recovery  zones,  open  roads  would  be  restricted  to  no  net  increase  on  lands 

30  with  greater  than  1  mi/mi".  Retention  of  cover  associated  with  riparian  zones  and  visual  screening 

3 1  along  open  roads  would  continue  to  be  required.  These  measures  would  continue  to  contribute  to 

32  linkage  in  areas  that  are  important  for  grizzly  bears. 

33  Under  Alternatives  2,  3,  and  4,  forest  patch  size,  shape,  connectivity,  and  habitat  fragmentation 

34  would  continue  to  be  considered  in  a  similar  manner  at  the  project  level  under  ARM  36. 1 1 .4 1 5. 

35  Under  all  action  altematives,  access  management  would  be  addressed  on  blocked  lands  through  the 

36  incorporation  of  relatively  static  transportation  plans.  The  approaches  under  all  action  altematives 

37  incorporate  seasonal  restrictions  on  roads;  limits  on  amounts  of  open  and  restricted  roads;  and 

38  maintenance  of  large,  relatively  secure  areas  that  would  facilitate  their  use  by  grizzly  bears  during 

39  important  seasons.  Under  all  action  altematives,  a  program-wide  commitment  for  all  HCP  project 

40  area  lands  would  ensure  that  visual  screening  associated  with  RMZs  and  WMZs  is  retained,  and  that 

41  limited  road  construction  would  occur  within  riparian  areas  and  avalanche  chutes.  Also, 

42  authorization  of  access  easements  with  other  parties  would  be  subject  to  greater  scrutiny  and 

43  oversight  by  the  FMB  within  both  recovery  zones  and  NROH,  placing  additional  controls  on  access 

44  within  areas  potentially  important  for  linkage.  Similarly,  in  NROH  and  recovery  zone  lands  (on 

45  both  blocked  lands  and  scattered  parcels),  additional  restrictions  on  allowable  activities  in  spring 
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1  habitat  would  reduce  risk  for  bears  during  this  important  season,  including  areas  with  high  linkage 

2  value.  In  particular,  these  improved  spring  commitments  expand  restrictions  from  those  contained 

3  in  Alternative  1  to  include  a  much  greater  area  associated  with  scattered  parcels,  the  Swan  River 

4  State  Forest  (if  the  Swan  Agreement  is  terminated),  and  lands  within  the  CYE.  Checking  and 

5  repairing  gates  and  road  closure  devices  would  also  be  expanded  under  all  action  alternatives  to 

6  include  all  scattered  parcels  in  recovery  zones.  Repair  time  for  ineffective  closures  could  not  extend 

7  beyond  2  years  under  any  action  alternative.  Under  all  action  alternatives,  there  would  be  no 

8  specific  requirement  to  maintain  a  specific  hiding  cover  percentage;  however,  the  application  of  a 

9  requirement  to  restrict  harvest  unit  size  to  ensure  cover  is  available  within  600  feet  from  any  point 

1 0  within  a  clearing  would  be  expanded  to  include  all  of  the  Stillwater  Block  and  all  scattered  parcels 

1 1  within  recovery  zones  and  NROH.  Under  Alternative  1,  this  measure  is  only  applicable  on  the 

1 2  Swan  River  State  Forest.  Given  the  results  contained  in  Table  4.9- 1 7  and  DNRC's  commitment  by 
[3  statute  to  a  sustainable  harvest  volume  (MCA  77-5-222),  hiding  cover  amounts  are  not  expected  to 
14  vary  appreciably  under  Alternative  1  or  any  of  the  action  alternatives. 

Under  Alternative  3,  maintenance  of  security  core  areas  on  the  Stillwater  Block  at  the  DNRC  1996 
baseline  levels  would  continue.  Under  Alternatives  1  and  3,  approximately  39,600  acres  in  the 
Stillwater  Unit  would  be  managed  as  secure  habitat  for  at  least  10  years  (Stillwater  Core).  In 
contrast,  about  19,400  acres  (53  percent  of  the  36,800  acres)  would  be  managed  as  quiet  areas  under 
Alternatives  2  and  4,  with  a  maximum  entry  period  of  4  years  of  activity  followed  by  8  years  of  rest 
from  commercial  logging  activities.  On  the  Stillwater  Block,  Alternative  3  would  likely  provide  the 
greatest  degree  of  habitat  quality  associated  with  the  formally  identified  linkage  zone  along 
Highway  93  because  it  requires  that  the  largest  amount  of  blocked  secure  acreage  that  possesses  the 
least  allowable  disturbance  be  maintained.  In  NROH  and  recovery  zones,  Alternative  3  would 
provide  greater  levels  of  restriction  on  low-intensity  motorized  activities  in  seasonally  important 
areas,  such  as  spring  habitat,  and  greater  motorized  activity  restrictions  in  recovery  zones  in  post- 
denning  habitat  found  at  high  elevations.  Where  such  areas  occur  within  lands  important  for 
linkage,  bears  may  be  better  able  to  live  and  move  through  such  places  undisturbed.  In  contrast  to 
Alternatives  1,  2,  and  4,  Alternative  3  provides  a  cap  on  the  level  of  restricted  roads  on  scattered 
parcels  in  recovery  zones,  allows  less  motorized  use  for  low-intensity  activities  in  the  CYE  in  spring 
habitat,  and  provides  for  greater  oversight  and  approval  by  the  USFWS  for  activities  associated  with 
salvage  harvest  and  interrupting  parcels  or  subzones  in  rest. 

In  summary,  given  the  amount  and  distribution  of  trust  lands  in  western  Montana,  habitat 
connectivity  between  linkage  zones  is  likely  to  be  most  influenced  by  land  use  and  management  on 
other  ownerships,  rather  than  DNRC  forest  management.  However,  all  action  alternatives  provide 
for  restrictions  on  access,  quiet  areas,  cover  maintenance,  and  control  of  development  in  similar 
ways.  Alternatives  2,  3,  and  4  would  increase  the  amount  and  quality  of  linkage  zones  when 
compared  to  current  conditions,  especially  within  the  Stillwater  Block  and  Swan  River  State  Forest, 
due  to  the  variety  of  mitigation  measures  incorporated  within  these  areas.  There  is  likely  little 
measurable  difference  between  Alternatives  2  and  4  in  how  habitat  linkage  would  be  influenced  for 
grizzly  bears.  However,  Alternative  3  provides  tighter  controls  on  public  and  administrative 
motorized  access,  greater  acreage  of  secure/quiet  areas,  and  more  rigid  oversight  and  approval  by 
the  USFWS  for  activities  associated  with  salvage  harvest  and  interrupting  parcels  or  subzones  in 
rest.  Collectively,  these  additional  measures  may  result  in  somewhat  greater  potential  to  maintain 
important  linkage  areas  of  higher  quality  than  Alternatives  1,  2,  or  4.  All  three  action  alternatives 


Montana  DNRC  4-315  Chapter  4 

Draft  EJS  Wildlife  and  Wildlife  Habitat 


1  provide  greater  certainty  of  maintaining  linkage  in  important  areas  over  the  50-year  Permit  term 

2  than  Alternative  1 . 

3  Summary 

4  Compared  to  Alternative  1 ,  all  three  action  alternatives  would  impose  greater  restrictions  on  the 

5  location  of  new  road  construction  and  the  granting  of  access  easements,  potentially  reducing  the  risk 

6  of  effects  on  bears  due  to  the  presence  of  roads  in  key  habitat  areas.  Alternative  3  would  include 

7  additional  commitments,  prohibiting  any  net  increase  in  total  road  densities  at  the  administrative 

8  unit  level. 

9  Within  the  Stillwater  Block,  implementation  of  the  transportation  plan  under  Alternatives  2  and  4 

1 0  would  be  expected  to  reduce,  but  not  eliminate,  the  risk  that  bears  may  be  displaced  from  habitat 

1 1  they  would  otherwise  use  for  feeding,  breeding,  or  shelter,  compared  to  Alternative  1 .  In  areas  that 

12  are  currently  managed  as  security  core  (Stillwater  Core),  however,  the  risk  would  increase  because 

13  some  roads  that  are  currently  closed  year-round  to  motorized  public  access  would  be  open  with 

14  seasonal  restrictions.  This  risk  would  be  offset  in  part  by  the  implementation  of  more  rigorous 

15  requirements  for  monitoring  and  maintaining  road  closures.  Under  Alternative  3,  DNRC  would 

1 6  maintain  existing  road  closures  in  the  Stillwater  Core,  with  additional  provisions  for  grizzly  bears. 

1 7  Open  road  densities  in  the  Swan  River  State  Forest  would  be  expected  to  remain  at  or  near  existing 

1 8  levels  under  Alternative  1 .  Under  the  action  alternatives,  if  the  Swan  Agreement  is  terminated, 

1 9  open  road  densities  could  increase  dramatically,  depending  on  the  status  of  access  agreements  with 

20  neighboring  landowners.  On  scattered  parcels  in  recovery  zones  and  NROH,  transportation 

21  commitments  under  the  action  alternatives  would  reduce  the  likelihood  (compared  to  Alternative  1) 

22  of  open  roads  being  located  in  key  grizzly  bear  habitat  during  key  times  of  the  year. 

23  Compared  to  Alternative  1,  the  total  amount  of  land  area  managed  to  reduce  the  risk  of  bear-human 

24  conflicts  would  increase  under  all  of  the  action  alternatives,  from  approximately  76,300  acres  under 

25  Altemative  1  to  almost  95,000  acres  under  Alternatives  2  and  4,  and  more  than  1 12,000  acres  under 

26  Altemative  3.  The  management  emphasis  in  these  areas  would  differ  under  the  alternatives, 

27  however.  Under  Alternatives  2  and  4,  areas  in  the  Stillwater  Core  would  instead  be  managed  as 

28  quiet  areas,  with  reduced  restrictions  on  where  and  when  management  activities  may  occur.  These 

29  changes  could  increase  the  risk  of  such  activities  occurring  at  locations  that  would  displace  bears. 

30  However,  these  increased  risks  would  be  offset  by  restrictions  on  commercial  activities  in  spring 

3 1  habitat  in  the  spring  period  and  no  net  increases  in  open  road  densities  in  rested  subzones.  In 

32  contrast,  under  Altemative  3,  DNRC  would  maintain  its  commitment  to  keeping  the  Stillwater  Core 

33  area  intact  for  periods  of  at  least  10  years,  which  is  similar  to  Altemative  1 . 

34  All  three  action  altematives  would  impose  greater  restrictions  on  activities  in  spring  habitat,  post- 
35  denning  habitat,  and  near  den  sites,  compared  to  Altemative  1 .  These  restrictions  would  reduce  the 

36  risk  of  displacement  from  important  habitat  during  these  crucial  periods.  The  greatest  reduction  of 

37  risk  would  occur  under  Altemative  3,  which  would  implement  the  most  stringent  restrictions,  with 

38  slightly  smaller  risk  reductions  under  Altemative  2,  followed  by  Altemative  4.  Additional 

39  provisions  for  public  education,  food  storage  and  sanitation,  limitations  on  firearms  possession, 

40  restrictions  on  livestock  grazing,  and  the  location  of  gravel  operations  under  the  action  altematives 

41  would  further  reduce  the  risk  of  habituation  to  human  presence  and  foods,  as  well  as  bear-human 

42  encounters. 
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1  Compared  to  Alternative  1,  commitments  under  the  action  alternatives  to  provide  additional  visual 

2  screening  in  important  foraging  areas,  near  harvest  openings,  and  along  open  roads,  would  reduce 

3  the  risk  the  of  direct  bear  mortality  and  potentially  increase  habitat  effectiveness  and  maintenance  of 

4  effective  linkage.  In  addition,  the  action  alternatives  would  include  commitments  to  identify  and 

5  mitigate  the  impacts  of  timber  management  activities  on  habitat  features  that  provide  key  foraging 

6  opportunities,  thereby  reducing  the  risk  of  displacement  from  these  sites. 

7  4.9.4  Canada  Lynx 

8  4.9.4.1   Affected  Environment 

9  Status  and  Distribution 

1 0  The  DPS  of  Canada  lynx  in  the  contiguous  United  States  was  listed  as  threatened  by  the  USFWS  on 

1 1  March  24.  2000  (65  FR  1 605 1  - 1 6086).  A  status  review  by  the  USFWS  in  2003  concluded  that 

'     12  listing  the  lynx  as  endangered  was  not  warranted  and  that  the  contiguous  United  States  DPS  was 

i     13  correctly  classified  as  threatened  (68  FR  40076-40 101,  July  3,  2003). 

14  Canada  lynx  are  found  in  boreal  forest  habitat  tliroughout  northern  Canada  and  Alaska;  they  extend 

15  south  into  the  contiguous  United  States  in  the  Northeast  (northern  Maine  and  New  Hampshire), 

16  Great  Lakes  region,  and  Northern  Rocky  Mountains  and  Cascade  Mountains  (Nordstrom  2005). 

17  Lynx  population  densities  are  highest  in  the  northern  parts  of  their  range  (northern  Canada  and 

1 8  Alaska),  and  densities  of  the  contiguous  United  States  populations  are  lower  and  likely  dependent 

19  on  immigration  from  the  northern  populations  (Ruediger  et  al.  2000;  Nordstrom  2005).  The 

20  Northern  Rocky  Mountains  in  the  United  States  (i.e.,  within  Idaho,  Montana,  Wyoming,  and  Utah 

21  represents  one  of  the  southern  limits  of  their  North  American  distribution  (USFS  and  BLM  2004). 

22  In  Montana,  lynx  are  currently  found  in  the  Rocky  Mountains  from  the  Canadian  border  south  to  the 

23  Yellowstone  area  (Butts  1992;  McKelvey  et  al.  1999;  Ruediger  et  al.  2000)  and  east  to  the  Big  Belt, 

24  Little  Belt,  and  Crazy  Mountains  (Butts  1992;  Ruediger  et  al.  2000).  Trapping  records  indicate 

25  historical  presence  in  the  Big  Snowy,  Little  Snowy,  and  Highwood  Mountains.  Lynx  distribution  in 

26  Montana  is  shown  on  Figure  D-17  (Appendix  D,  EIS  Figures). 

27  The  current  status  of  the  lynx  population  in  isolated  Montana  mountain  ranges,  including  the  Big 

28  Snowy  and  Judith  Mountains,  has  not  been  determined  (Ruediger  et  al.  2000).  The  current  lynx 

29  population  in  Montana  is  unknown,  although  limited  population  data  indicate  that  Montana  likely 

30  has  more  lynx  than  any  other  western  state  (Foresman  200 1 ).  Foresman  (2001 )  reported  estimates 

3 1  for  the  Montana  population  at  between  800  and  1,000  lynx,  and  MFWP  (2005a)  considered  the 

32  Montana  lynx  population  to  be  well-distributed  and  stable.  However,  more  recent  observations, 

33  particularly  in  light  of  observed  climatic  warming  trends,  have  raised  questions  about  numbers  and 

34  stability  of  local  populations  (Squires  2007,  personal  communication;  McKelvey  et  al.  2008).  Lynx 

35  are  capable  of  traveling  long  distances,  and  there  are  occasional  records  for  Montana  of  lynx 

36  sightings  in  habitat  unsuited  to  sustaining  a  lynx  population  (Foresman  2001). 

37  In  the  planning  area,  lyax  distribution  encompasses  the  administrative  boundaries  of  the  CLO, 
3  8  NWLO,  and  S WLO  (Figure  D- 1 7  in  Appendix  D,  EIS  Figures).  DNRC  does  not  monitor  lynx 

39  populations,  but  does  report  sightings  of  lynx  and  other  special  status  species  to  the  MNHP  (DNRC 

40  2005b).  Between  200 1  and  July  2005,  DNRC  biologists  reported  two  lynx  sightings  to  MNHP 

41  (DNRC  2005b). 
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1  As  a  result  of  the  federal  listing  of  lynx,  DNRC  developed  ARMs  for  forest  management  activities 

2  to  address  lynx  habitat  issues  and  ESA  requirements.  The  proposed  lynx  conservation  strategy 

3  incorporates  many  of  the  existing  Forest  Management  ARMs  and  contains  additional  commitments 

4  based  on  recent  information  and  studies.  The  action  alternatives  minimize  impacts  of  forest 

5  management  activities  on  lynx,  while  allowing  varying  degrees  of  management  flexibility  for 

6  DNRC  to  meet  its  fiduciary  and  stewardship  trust  responsibilities.  See  Appendix  A,  HCP,  for 

7  further  details  conceming  the  proposed  HCP  lynx  conservation  strategy  (Alternative  2). 

8  In  2000,  the  LCAS  was  developed  by  the  USPS,  BLM,  and  USFWS  to  provide  a  consistent  and 

9  effective  approach  to  conserve  lynx  on  federal  lands  in  the  contiguous  United  States  (Ruediger  et  al. 

10  2000).  The  guiding  principles  of  this  document  are:  ( 1 )  to  use  the  best  scientific  information 

1 1  available  about  lynx;  (2)  retain  future  options  until  more  conclusive  information  conceming  lynx 

12  management  is  developed;  (3)  integrate  a  consideration  of  natural  ecological  processes  and 

13  landscape  patterns,  and  explicitly  consider  multiple  spatial  scales;  (4)  consider  the  habitat 

14  requirements  of  other  wildlife  species,  including  other  forest  carnivores;  and  (5)  develop  a  useful, 

1 5  proactive  plan  to  conserve  lynx  on  federal  lands.  The  principles  of  the  LCAS  were  used  to  guide 

1 6  development  of  the  lynx  conservation  strategy  for  the  proposed  HCP. 

17  The  LCAS  identified  17  risk  factors  affecting  lynx  productivity,  mortality,  and  dispersal.  These 

18  17  risk  factors  can  be  grouped  into  four  broad  categories:  (1)  sources  of  direct  mortality  (e.g.,  from 

19  predation,  trapping,  shooting,  and  vehicle  collisions);  (2)  habitat  loss  (e.g.,  from  forest  management 

20  and  non-native  plant  species);  (3)  habitat  fragmentation  (e.g.,  from  highways  and  human 

21  development);  and  (4)  disturbance,  particularly  near  den  sites  (e.g.,  from  forest  management  and 

22  recreation).  This  EIS  (and  the  proposed  HCP)  addresses  the  last  three  categories  of  risk  factors, 

23  because  these  are  most  likely  to  be  affected  by  DNRC  forest  management  activities.  In  earlier 

24  conservation  efforts,  it  was  assumed  that  packed  snowmobile  routes  provide  unnatural  trails  into 

25  areas  with  deep  snow,  providing  a  competitive  advantage  to  species  such  as  coyotes.  However,  a 

26  recent  study  designed  to  examine  this  concern  found  little  evidence  for  that  hypothesis  (Kolbe  et 

27  al.  2007). 

28  Life  History 

29  The  lynx  is  a  wide-ranging  carnivore  with  relatively  large  home  ranges  (up  to  50  square  miles 

30  [Nordstrom  2005])  that  requires  various  habitat  features  for  foraging  and  denning.  The  distribution 

31  of  lynx  is  closely  associated  with  boreal  forest  and  distribution  of  their  principal  prey,  snowshoe 

32  hares  (Koehler  and  Aubry  1994;  Hodges  1999;  Ruediger  et  al.  2000).  Throughout  their  range,  lynx 

33  rely  on  hares  for  anywhere  from  35  to  97  percent  of  their  diet;  therefore,  it  is  generally  accepted  that 

34  lynx  select  habitats  with  abundant  snowshoe  hare  populations  (Brand  and  Keith  1 979;  Koehler  and 

35  Aubrey  1994;  Murray  et  al.  1994).  From  1998  to  2002,  a  study  in  northwestern  Montana  found  that 

36  snowshoe  hares  made  up  96  percent  of  the  prey  biomass  found  in  winter  diets  of  lynx  (Squires  and 

37  Ruggiero  2007).  Lynx  have  large  feet  and  long  legs  and  are  well-adapted  to  moving  in  moderately 

38  deep  to  deep  soft  snow,  which  may  provide  an  advantage  over  competing  predators  (coyote  and 

39  bobcat)  when  hunting  in  these  conditions  (Ruediger  et  al.  2000).  In  the  westem  United  States,  most 

40  lynx  habitat  is  found  in  coniferous  forests  of  the  Rocky  Mountains  (Kuchler  1964  as  referenced  in 

41  McKelvey  et  al.  1999)  at  elevations  from  4,900  to  6,500  feet  (McKelvey  et  al.  1999).  Lynx  are 

42  solitary  animals,  except  for  young  of  the  year  that  remain  with  their  mothers.  Mating  occurs  in 

43  March  and  April,  and  dens  are  used  by  lynx  for  birthing  and  rearing  kittens  until  the  kittens  are 

44  approximately  10  weeks  of  age  (WDNR  1996;  MFWP  2005a).  While  rearing  kittens,  lynx  may  be 
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1  highly  sensitive  to  disturbance  and,  if  disturbed,  have  been  known  to  abandon  den  sites  (Claar  et  al. 

2  1 999;  Ruediger  et  al.  2000). 

3  Analysis  Units 

4  The  LCAS  required  establishment  and  delineation  of  lynx  habitat  within  lynx  analysis  units  (LAUs) 

5  through  the  lynx's  range  on  federal  lands.  An  LAU  is  a  delineated  area  approximating  the  size  of  a 

6  lynx  home  range  ( 1 6,000  to  25,000  acres),  with  at  least  6,400  acres  of  primary  vegetation  present 

7  capable  of  supporting  lynx.  Table  4.9-18  summarizes  the  number  and  acreage  of  LAUs  in 

8  Montana,  and  acreage  of  federal  lands  and  trust  lands  within  LAUs.  Further  details  regarding  lynx 

9  analysis  and  methodology  can  be  found  in  Appendix  B,  HCP  Documents  (Document  B-3  -  DNRC 

10  Canada  Lynx  Habitat  Mapping  Protocols  for  Implementation  of  the  HCP).  Within  the  planning 

1 1  area,  there  are  830  LAUs  containing  about  8.4  million  acres  of  lynx  habitat  on  federal  lands  and 

12  86,000  acres  of  habitat  on  trust  lands.  Thus,  habitat  on  trust  lands  makes  up  about  1  percent  of  that 

13  identified  on  federal  lands.  In  comparison  to  the  amount  of  suitable  habitat  in  LAUs  found  on 

14  federal  lands  in  western  Montana,  DNRC's  contribution  is  considerably  smaller. 

1 5  TABLE  4.9-1 8.     LYNX  HABITAT  WITHIN  FEDERALLY  DEFINED  (I.E.,  USFS  AND  BLM) 

16  LYNX  ANALYSIS  UNITS  WITHIN  THE  PLANNING  AREA 

Subject  Description  Amounts 

Number  of  LAUs  Containing  Federal  Land  with  830 

Federally  Identified  Lynx  Habitat 

Acreage  of  LAUs  Containing  Federal  Land  with  Some  Amount  of  19,388,255 

Federally  Identified  Lynx  Habitat 

Acreage  of  Federally  Identified  Lynx  Habitat  within  LAUs  8,409,506 

Acreage  of  Trust  Land  that  Occurs  within  Federal  LAUs  612,755 

Acreage  (and  Percent)^  of  DNRC  Total  Potential  Lynx  Habitat  that  Occurs  86.038     (1 .0) 

within  LAUs  Containing  Federally  Identified  Lynx  Habitat 

1  7         '    Tfie  percentage  of  DNRC  total  potential  lynx  habitat  acres  of  the  federal  lynx  habitat  acres  occurring  In  LAUs. 

18  Source:  DNRC  (2008a). 

19  For  this  analysis  and  for  implementation  of  the  proposed  HCP,  DNRC  delineated  LMAs  in  areas 

20  believed  to  be  of  elevated  importance  for  lynx  conservation.  LMAs  represent  DNRC's  effort  to 

21  develop  management  areas  that  reflect  the  complexity  of  DNRC  ownership  patterns  and  identify 

22  lynx  habitat  on  trust  lands  in  a  manner  similar  to  that  used  for  delineating  federal  lands  within  LAUs 

23  in  western  Montana.  DNRC  developed  LMAs  based  on  available  literature,  correspondence  with 

24  John  Squires  (USFS  research  biologist),  the  LCAS  (Ruediger  et  al.  2000),  and  habitat  definitions  for 

25  several  national  forests  in  Montana.  Six  LMAs  were  delineated  in  the  HCP  project  area,  and  these 

26  encompass  approximately  151,000  acres  of  trust  lands  in  the  NWLO  and  SWLO.  These  are  the 

27  Stillwater  East,  Stillwater  West,  Coal  Creek,  and  Swan  LMAs  in  the  NWLO  and  the  Garnet  and 

28  Seeley  Lake  LMAs  in  the  SWLO  (Figure  B-17  in  Appendix  B,  HCP  Figures). 

29  Habitat  Requirements 

30  Forest  cover  types  preferred  by  lynx  in  the  western  United  States  include  lodgepole  pine,  subalpine 

3 1  fir,  Engelmann  spruce,  and  the  cedar-hemlock  cover  type  in  northwestern  Montana  (Aubry  et  al. 

32  1999).  Lynx  will  also  use  cool,  moist  Douglas-fir,  grand  fir,  western  larch,  and  aspen  cover  types 

33  where  they  occur  in  or  near  subalpine  forests  (Ruediger  et  al.  2000). 
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1  Lyax  use  a  variety  of  forest  structural  stages  to  meet  their  foraging,  denning,  and  cover  habitat 

2  needs.  Foraging  habitat  includes  areas  where  snowshoe  hare  densities  are  likely  to  be  greatest. 

3  Snowshoe  hares  inhabit  various  successional  stages  and  vegetation  communities;  however,  they 

4  appear  to  prefer  stands  (young  or  older)  that  possess  dense  conifer  or  conifer  and  shrub  understory 

5  vegetation  (Hodges  1999).  Optimal  foraging  habitat  includes  forested  stands  in  the  seedhng  or 

6  sapling  age  class  with  high  stem  densities  and  a  dense  overhead  canopy  or  shrub  layer  between 

7  3  and  10  feet  in  height.  Lynx  also  use  late-seral  forests  for  foraging,  as  snowshoe  hares  also  use 

8  these  forest  types  (Griffin  2004).  Denning  habitat  generally  consists  of  late-seral  forests  with  high 

9  horizontal  cover,  although  younger  forests  with  adequate  woody  debris  are  also  used  (Mowat  et  al. 

10  1999;  Squires  2008).  The  important  component  for  all  lynx  den  sites  appears  to  be  the  amount  of 

1 1  woody  debris  present,  not  the  age  of  the  forest  (Mowat  et  al.  1999). 

12  For  this  analysis,  potential  lynx  habitat  was  defined  and  modeled  throughout  the  EIS  planning  area. 

13  Potential  lynx  habitat  includes  both  suitable  habitat  and  temporary  non-suitable  habitat,  and 

14  represents  any  stands  with  the  potential  to  support  vegetation  types  preferred  by  lynx,  regardless  of 

15  a  stand's  current  structural  condition.  For  units  west  of  the  Continental  Divide,  preferred  habitat 

16  types  were  used  as  the  primary  indicators  of  potential  lynx  habitat  regardless  of  elevation  or  average 

1 7  snow  depths.  For  units  east  of  the  Continental  Divide,  elevation  and  other  attributes  from  photo 

1 8  interpretation  data  were  integrated  into  habitat  identification  due  to  SLl  data  limitafions.  For  more 

1 9  details  regarding  mapping  and  modeling  protocol,  refer  to  Document  B-3  -  DNRC  Canada  Lynx 

20  Habitat  Mapping  Protocols  for  Implementation  of  the  HCP  (Appendix  B,  HCP  Documents). 

2 1  Suitable  habitat  consists  of  forest  stands  within  habitat  types  considered  to  be  preferred  by  lynx, 

22  where  crown  closure  is  at  least  40  percent.  Suitable  lynx  habitat  also  includes  stands  that  contain  at 

23  least  1 80  stems  per  acre  that  are  greater  than  or  equal  to  6  feet  tall.  Suitable  habitat  is  subdivided 

24  into  winter  foraging  habitat,  young  foraging  habitat,  and  other  foraging  habitat  classes.  Winter 

25  foraging  habitat  includes  sawtimber  stands  that  possess  multi-layering  of  moderate-  or  well-stocked 

26  coniferous  vegetation  and  horizontal  cover.  Young  foraging  habitat  includes  conifer  seedling  and 

27  sapling  stands  with  an  average  height  greater  than  or  equal  to  6  feet  and  a  density  greater  than 

28  2,000  stems  per  acre.  Other  suitable  habitat  is  a  subset  of  suitable  lynx  habitat  that  does  not  contain 

29  the  necessary  attributes  to  classify  as  winter  foraging  habitat  or  young  foraging  habitat.  Winter 

30  foraging  habitat  is  most  likely  to  be  influenced  by  commercial  timber  harvesting  activides,  while 

3 1  young  foraging  habitat  is  primarily  influenced  by  pre-commercial  thinning. 

32  Temporary  non-suitable  habitat  includes  recently  harvested  or  naturally  disturbed  (e.g.,  burned) 

33  areas  that  have  fewer  than  1 80  saplings  per  acre  that  are  at  least  6  feet  tall,  or  less  than  40  percent 

34  total  stand  canopy  cover,  but  have  the  potential  to  be  forested  suitable  lynx  habitat  over  time. 

35  Non-habitat  areas  include  permanent  non-forested  areas,  such  as  dry  forest  types,  rock,  lakes,  and 

36  meadows. 

37  It  should  be  noted  that  the  definitions  of  suitable  and  temporary  non-suitable  habitat  used  for  the 

38  proposed  HCP  and  for  this  analysis  differ  slightly  from  those  currently  found  in  the  Forest 

39  Management  ARMs  (ARM  36. 1 1 .403).  Under  both  definitions,  the  amount  of  total  potenfial  lynx 

40  habitat  on  trust  lands  in  the  planning  area  is  218,727  acres.  Of  this,  approximately  182,500  acres 

41  (using  the  HCP  definition)  or  186,600  acres  (using  the  ARM  definition)  are  considered  suitable 

42  habitat.  These  values  compare  to  approximately  8.5  million  acres  of  suitable  lynx  habitat  on  federal 

43  lands  in  the  planning  area  (Table  4.9-19).  Addifional  information  on  lynx  habitat  by  land  office  and 

44  unit  is  provided  in  the  tables  contained  in  the  Supporting  Documentation  for  the  HCP  Wildlife 
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1  Amilysis  (DNRC  2008i).  Further  details  regarding  lynx  analysis  and  methodology  can  be  found  in 

2  Document  B-3  -  DNRC  Canada  Lynx  Habitat  Mapping  Protocols  for  Implementation  of  the  HCP 

3  (Appendix  B,  HCP  Documents). 

4  Approximately  93,000  acres  of  suitable  lynx  habitat  currently  occur  on  trust  lands  within  DNRC 

5  LMAs,  which  is  83  percent  of  the  total  potential  habitat  in  those  areas  (Table  4.9-20).  On  scattered 

6  parcels,  suitable  habitat  makes  up  approximately  75,000  acres  (85  percent)  out  of  88,000  acres  of 

7  total  potential  lynx  habitat  (Table  4.9-21 ).  Together,  these  values  add  up  to  approximately 

8  168,000  of  suitable  habitat  out  of  1 99,000  acres  of  total  potential  habitat  (84  percent).  Note, 

9  however,  that  the  total  acreage  value  may  include  a  small  amount  of  double  counting  of  scattered 

10  parcels  within  LMAs. 

1 1  The  Forest  Management  ARMs  also  include  a  definition  of  lynx  denning  habitat.  For  this  analysis, 

12  denning  habitat  is  defined  as  moderate-  or  well-stocked  sawtimber  stands  with  moderate  to  high 

13  levels  of  C WD.  In  some  areas,  C WD  data  were  not  available.  In  these  areas,  denning  habitat  is 

1 4  defined  as  sawtimber  stands  with  crown  cover  of  40  percent  or  greater  and  a  poor  to  very  poor  vigor 

1 5  index  rating.  Currently,  approximately  73,400  acres  of  denning  habitat  occur  on  HCP  project  area 

1 6  lands,  approximately  67  percent  of  which  is  in  the  NWLO  (Table  4.9-22). 

1 7  Den  site  requirements  include  log  piles,  consisting  of  downed  wood  and  large  logs,  in  mature  forest 

1 8  stands  ( 1  to  5  acres)  Iree  ft-om  human  disturbance,  and  generally  in  proximity  to  foraging  habitat 

1 9  (Koehler  and  Brittell  1 990;  Mowat  et  al.  1 999;  Squires  and  Laurion  1 999;  Ruediger  et  al.  2000). 

20  Lynx  also  occasionally  use  rock  piles  as  den  sites  (Koehler  and  Brittell  1990;  Mowat  et  al.  1999; 

2 1  Squires  and  Laurion  1 999).  Because  of  the  diverse  habitat  requirements  for  lynx,  natural 

22  disturbances  (e.g.,  wildfire,  insect  infestations)  have  historically  played  a  dominant  role  in 

23  maintaining  the  mosaic  of  forest  successional  stages  necessary  to  support  lynx  populations 

24  (Ruediger  et  al.  2000). 

25  Critical  Habitat 

26  On  February  25,  2009,  the  USFWS  announced  a  final  rule  designadng  39,000  square  miles  of 

27  cridcal  habitat  for  lynx  in  the  lower  48  states  (74  FR  8616-8662,  February  25,  2009).  Five  critical 

28  habitat  umts  were  established,  with  two  of  those  units  encompassing  parts  of  Montana.  Most  of  the 

29  land  area  in  Montana  falls  within  Unit  3,  which  encompasses  western  Montana.  Unit  5  is  the 

30  Greater  Yellowstone  Area  in  southwest  Montana.  In  total,  approximately  182,700  acres  of  state 

3 1  trust  lands  were  designated  as  critical  habitat.  The  acres  of  critical  habitat  in  the  planning  area,  on 

32  all  DNRC  lands,  and  in  the  HCP  project  area  are  presented  in  Table  4.9-23. 
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1  TABLE  4.9-23.  ACRES  OF  LYNX  CRITICAL  HABITAT  IN  THE  PLANNING  AREA  AND 

2  HCP  PROJECT  AREA 

Critical  Habitat  in        Critical  Habitat  on 
DNRC  Land  Office  and  the  Planning  Area       DNRC  Lands  in  the        Critical  Habitat  in  the 

Administrative  Unit (All  Ownerships) Planning  Area HCP  Project  Area 

Northwest  Land  Office  4,016,029  140,377  134,887 

Kalispell  Unit  322.297  8,989  8.038 
LibbyUnit  766,119  1,350  1,350 
Stillwater  Unit  1,221,201  98,553  94,349 
Swan  Unit 1,706,412 31,485 31,150 

Southwest  Land  Office  1,260,728  41,544  39,427 
Anaconda  Unit  160,074  5,182  3,793 
CleanA'ater  Unit  828,577  18,430  18,095 
Missoula  Unit 272,077 17,932 17,539 

Central  Land  Office  2,352,125  855  812 
Helena  Unit  446,753  30  28 
Bozeman  Unit  1,196,876  826  785 
Dillon  Unit  0  0  0 
Conrad  Unit 708,497 0 0 

Grand  Total  7,628,883  182.777  175,127 

3  Source:  DNRC  (2008a), 

4  Canada  Lynx  Habitat  Linkage 

5  Habitat  linkage  and  connectivity  are  important  components  of  lynx  habitat  (McKelvey  et  al.  1999; 

6  Schwartz  et  al.  2002;  Ruggiero  et  al.  2000;  USPS  and  BLM  2004).  Maintaining  connectivity  with 

7  lynx  populations  in  Canada  and  between  mountain  ranges  is  an  important  consideration  for  lynx  in 

8  western  Montana  and  for  populations  farther  south  in  the  Rocky  Mountains  (Ruediger  et  al.  2000). 

9  Schwartz  et  al.  (2002)  also  suggested  that  management  actions  in  the  contiguous  United  States 

1 0  should  focus  on  maintaining  connectivity  with  the  core  of  the  lynx's  geographic  range,  thought  to  be 

1 1  in  northern  Canada  (McKelvey  et  al.  1999).  Lynx  use  a  variety  of  habitats  for  dispersal  as  they 

12  mo\'e  between  home  ranges,  and  are  known  to  travel  great  distances  to  utilize  suitable  habitat 

13  patches  (Ruggiero  et  al.  2000).  When  dispersing,  lynx  have  been  documented  to  cross  large,  early- 

14  successional  stage  stands  or  very  large  openings,  which  would  otherwise  be  considered  unsuitable  if 

1 5  located  within  breeding  territories  (Ruggiero  et  al.  2000).  Areas  that  provide  opportunities  for 

16  linkage  are  essential  for  allowing  genetic  dispersion  between  subpopulations  of  lynx,  especially  for 

1 7  ameliorating  losses  associated  with  catastrophic  events.  Impediments  to  lynx  dispersal  include 

1 8  highways  and  areas  of  human  settlement,  as  well  as  a  reduction  in  vegetative  cover  (Apps  et  al. 

19  1999;  Nordstrom  2005;  Ruediger  et  al.  2000).  Forest  management  activities  may  alter  cover  in 

20  uplands  and  riparian  zones,  which  may  reduce  the  effectiveness  of  linkage  zones. 

2 1  Lynx  are  highly  mobile  and  have  relatively  large  average  home  ranges,  and  they  are  capable  of 

22  moving  long  distances  to  find  abundant  prey  (68  FR  40076-40101,  July  3,  2003,  p.40083).  Lynx 

23  are  thought  to  frequently  travel  along  linear  features  such  as  ridges,  saddles,  and  riparian  zones 

24  (Ruediger  et  al.  2000: 1-4).  Recent  studies  are  providing  strong  evidence  that  lynx  prefer  to  travel, 

25  htint,  and  den  where  there  is  an  abundance  of  forested  cover  (Koehler  et  al.  2008;  Squires  et  al. 

26  2008;  Squires  2008).  However,  the  literature  does  also  contain  many  examples  of  lyax  crossing 

27  large,  unforested  openings  (Roe  et  al.  2000  as  referenced  in  68  FR  40076-40101,  July  3,  2003,  p. 
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1  40079).  Connectivity  of  appropriate  habitat  types  and  cover  types  provides  habitat  connectivity  and 

2  may  increase  the  HkeHhood  of  survival  and  successful  dispersal  of  lynx  (Ruediger  et  al.  2000;  68  FR 

3  40076-40101,  July  3, 2003,  p.  40097).  There  is  little  evidence  to  suggest  that  forest  roads  pose  an 

4  appreciable  threat  to  lynx  (68  FR  40076-40101,  July  3,  2003,  p.  40083). 

5  4.9.4.2  Environmental  Consequences 

6  Introduction 

7  This  analysis  identifies  the  ways  forest  management  activities  proposed  for  coverage  under  the 

8  alternatives  could  affect  lynx  by  modifying  habitat  availability  and  suitability,  influencing  habitat 

9  connectivity,  or  disturbing  lynx  at  active  dens.  The  elements  of  the  lynx  conservation  strategy 

10  address  these  risks  and  provide  organizational  structure  for  this  analysis.  The  following  subsections 

1 1  identify  the  criteria  by  which  the  effects  of  the  alternatives  are  evaluated,  the  rationale  for  those 

12  criteria,  and  the  relative  effects  of  the  alternatives.  Each  subsection  is  introduced  by  a  bullet 

1 3  statement  summarizing  a  potential  effect  and  likely  cause  for  the  effect.  Consequences  to  lynx  from 

14  the  alternatives  are  based  on  how  well  each  alternative  addresses  the  risk  factors  to  lynx.  Evaluation 

15  criteria  are  used,  such  as  predicted  acreages  of  specific  habitat  amounts,  to  assess  how  well  the 

16  alternatives  provide  for  lynx  conservation.  Six  elements  of  the  lynx  conservation  strategy  address 

1 7  the  potential  for  forest  management  activities  to  affect  habitat  for  lynx.  These  elements  address 

18  (1)  habitat  suitability,  (2)  den  site  attributes,  (3)  CWD  and  snag  retention,  (4)  foraging  habitat 

19  attributes,  (5)  habitat  connectivity,  and  (6)  reduction  of  risk  to  female  lynx  with  dens. 

20  Habitat  Suitability 

21  Potential  Effects 

22  •     Lynx  require  a  mosaic  of  early,  mature,  and  late-successional  staged  forests,  some  with  high 

23  levels  of  horizontal  cover  and  structure.  Forest  management  activities  may  convert  stands 

24  that  serve  as  suitable  lynx  habitat  to  stands  that  do  not  serve  as  suitable  habitat. 

25  Indicators  and  Rationale 

26  Management  of  lynx  habitat  typically  focuses  on  maintaining  forested  areas  in  conditions  that 

27  provide  suitable  habitat  and  stand  conditions  that  help  lynx  ftilfill  important  life  requisites.  These 

28  conditions  can  be  created  through  natural  or  manmade  disturbance  processes.  The  LCAS  standard 

29  for  managing  federal  lands  for  lynx  is  maintenance  of  70  percent  suitable  habitat  and  30  percent 

30  temporary  non-suitable  habitat  within  LAUs,  typically  the  size  of  a  female  lynx  home  range.  Under 

3 1  historical  conditions  (pre- forestry)  in  western  Montana  within  cover  types  that  were  likely  to 

32  support  lynx,  approximately  38  percent  of  the  landscape  was  in  non-stocked  and  seedHng/sapling 

33  stands  at  any  given  time  (i.e.,  temporary  non-suitable  habitat).  This  estimate  is  a  weighted  average 

34  derived  from  Losensky  (1997).  Therefore,  maintaining  a  range  of  60  to  70  percent  of  potential  lynx 

35  habitat  within  occupied  lynx  habitat  as  suitable  habitat  is  expected  to  provide  adequate  suitable 

36  habitat  for  lynx.  Further,  capping  the  amount  of  habitat  that  can  be  converted  per  decade  ensures 

37  a  continuum  of  young  forest  growing  into  suitable  foraging  habitat  over  time. 
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1  Comparison  of  Alternatives 

2  Under  Alternative  1 ,  v\  ithin  the  Stillwater  Block  and  the  Swan  River  State  Forest,  DNRC  would 

3  continue  to  abide  by  the  ARMs  that  specify  the  proportion  of  total  potential  habitat  to  be  retained  as 

4  denning  habitat  (5  percent)  and  as  some  combination  of  mature  or  young  foraging  habitat 

5  (10  percent).  For  scattered  parcels  containing  appreciable  amounts  of  lynx  habitat,  DNRC  would 

6  maintain  at  least  5  acres  of  denning  habitat  and  10  percent  of  the  lynx  habitat  acreage  in  mature  or 

7  young  foraging  habitat,  where  feasible.  There  would  be  no  constraints  on  the  amount  of  habitat  that 

8  could  be  converted  to  temporary  non-suitable  habitat  on  blocked  lands  or  scattered  parcels. 

9  Under  all  action  alternatives,  DNRC  would  be  required  to  maintain  target  amounts  of  HCP  project 

10  area  lands  in  suitable  lynx  habitat,  both  within  LMAs  and  on  scattered  parcels  (commitments 

1 1  LY-HB7  and  LY-LM 1 ).  Target  ratios  for  suitable  habitat  would  be  65  percent  of  total  potential 

12  habitat  under  Alternative  2,  70  percent  under  Alternative  3,  and  60  percent  under  Alternative  4. 

1 3  Providing  target  amounts  of  suitable  habitat  would  contribute  toward  ensuring  long-term  habitat 

14  availability  for  lynx.  A  greater  amount  of  suitable  habitat  available  at  any  given  time  would  provide 

15  greater  potential  to  meet  long-term  lynx  habitat  objectives.  Thus,  Alternative  3  would  provide  the 

16  greatest  assurance  of  lynx  suitable  habitat  in  the  HCP  project  area,  followed  by  Alternatives  2  and  4. 

1 7  Under  all  action  alternatives,  commitment  LY-LM2  would  place  additional  constraints  on  the 

1 8  amount  of  lynx  habitat  that  could  be  converted  to  non-suitable  habitat  per  decade  within  LMAs. 

19  Under  Alternatives  2  and  3,  no  more  than  1 5  percent  of  total  suitable  habitat  could  be  converted  to 

20  temporary  non-suitable  per  decade  in  any  LMA;  the  limit  under  Alternative  4  would  be  20  percent 

2 1  per  decade. 

22  To  support  development  of  the  proposed  HCP  and  this  EIS  analysis,  the  forest  model  used  to 

23  calculate  the  annual  sustainable  yield  for  trust  lands,  as  described  in  Section  4.2  (Forest  Vegetation), 

24  was  constrained  by  the  commitments  for  lynx  habitat  required  under  Alternatives  2,  3,  and  4  (see 

25  Table  E3-2  in  Appendix  E,  EIS  Tables).  The  results  of  this  exercise  demonstrated  that  DNRC  could 

26  apply  the  proposed  habitat  retention  requirements  for  lynx  and  still  generate  a  desirable  sustainable 

27  yield  while  also  maintaining  a  healthy  and  diverse  forest. 

28  As  shown  in  Table  4.9-2 1 ,  DNRC  is  currently  meeting  and  exceeding  its  habitat  commitments  on 

29  scattered  parcels  as  specified  in  the  ARMs.  This  is  demonstrated  in  Table  4.9-2 1  with  acreages 

30  under  current  conditions,  which  are  the  actual  amounts  of  habitat  calculated  to  be  on  the  ground 

3 1  today,  higher  than  those  under  Alternative  1 ,  which  are  the  amounts  of  habitat  required  under  the 

32  ARMs.  Table  4.9-21  shows  the  minimum  amount  of  lynx  habitat  that  would  be  required  under  each 

33  alternative  for  scattered  parcels  within  the  NWLO,  SWLO,  and  CLO.  Alternative  1  does  not 

34  require  a  target  for  total  suitable  habitat,  but  the  requirements  for  denning  and  foraging  habitat 

35  would  result  in  the  maintenance  of  approximately  1 1 ,000  acres  of  these  two  habitat  categories.  The 

36  action  alternatives  would  require  retention  of  substantially  more  habitat  (between  53,010  and 

37  70,680  acres,  depending  on  the  alternative)  than  Alternative  1  (approximately  1 1,100  acres). 

38  Alternative  3  would  set  the  highest  target  for  suitable  habitat  (70,680  acres),  followed  by 

39  Alternatives  2  and  4  (57,427  acres  and  53,010  acres,  respectively). 

40  Table  E4-9  (Appendix  E,  EIS  Tables)  shows  acres  of  lynx  habitat  required  for  retention  by  habitat 

41  category  under  the  existing  ARMs  (Alternative  1 )  and  the  minimum  amount  of  lynx  habitat  required 

42  for  each  LMA  under  the  proposed  alternatives.  Under  the  existing  ARMs  for  the  Stillwater  and 
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1  Swan  River  State  Forests,  grizzly  bear  BMU  subunits  are  used  to  analyze  and  apply  rule 

2  commitments  as  surrogates  for  federal  LAUs.  Thus,  there  are  no  requirements  for  habitat  retention 

3  within  LMAs  per  se  under  Alternative  1 .  BMU  subunits,  LAUs,  and  LMAs  are  similarly  sized 

4  analysis  areas,  with  LAUs  tending  to  be  slightly  smaller  because  they  are  based  on  estimated 

5  average  lynx  home  range  size  for  western  Montana,  which  tends  to  be  smaller  than  that  of  grizzly 

6  bears.  LMAs  were  designed  to  have  improved  fit  with  trust  lands  and  provide  biologically  relevant 

7  areas  to  analyze  and  apply  proposed  conservation  commitments.  Under  Alternatives  2,  3,  and  4, 

8  there  would  be  three  LMAs  on  the  Stillwater  Block,  one  in  the  Swan  River  State  Forest,  and  two 

9  composed  of  scattered  parcels  of  HCP  project  area  lands  on  the  Clearwater  and  Missoula  Units 

10  (i.e.,  the  Seeley  and  Garnet  LMAs). 

1 1  Under  Alternative  1 ,  approximately  190,25 1  acres  of  total  potential  lynx  habitat  would  be  managed 

12  for  lynx  (derived  by  adding  the  total  potential  habitat  under  current  conditions  in  Table  4.9-2 1 ,  and 

13  the  total  potential  habitat  in  the  Stillwater  and  Swan  as  shown  in  Table  4.9-20).  Of  these  acres, 

14  15  percent  (28,538  acres)  would  be  required  to  be  in  foraging  or  denning  habitat  for  lynx.  Under  all 

15  of  the  action  altematives,  approximately  10,000  additional  acres  would  be  managed  for  lynx  habitat, 

16  for  approximately  190,251  acres  of  total  potential  lynx  habitat  (derived  by  adding  the  total  potential 

1 7  habitat  under  current  conditions  in  Table  4.9-2 1  and  the  total  potential  habitat  in  the  LMAs  in 

18  Table  E4-9  (Appendix  E,  LIS  Tables).  Under  the  action  altematives,  DNRC  would  maintain 

19  123,663  acres  of  suitable  habitat  under  Altemative  2,  133,174  acres  under  Alternative  3,  and 

20  1 14, 1 5 1  acres  under  Altemative  4. 

2 1  Under  all  action  altematives,  providing  a  target  percentage  of  suitable  habitat  and  limiting  the 

22  habitat  that  can  be  converted  per  decade  within  LMAs  would  conserve  lynx  by  promoting  a  balance 

23  of  stands  in  various  structural  stages,  which  would  ensure  sustainability  of  lynx  habitat  and 

24  populations  on  HCP  project  area  lands  for  the  term  of  the  Permit. 

25  The  requirement  for  retention  of  suitable  habitat  on  scattered  parcels  within  an  administrative  unit  is 

26  expected  to  have  limited  benefit  for  lynx.  This  is  because  lynx  occur  at  low  densities  and  occupy 

27  large  home  ranges,  making  it  difficult  to  achieve  conservation  objecrives  on  small  parcels  of  land 

28  (USFWS  2007:47).  However,  benefits  could  be  realized  for  lynx  roaming  outside  their  normal 

29  home  range  in  search  of  food,  dispersing  lynx,  and  when  scattered  parcels  occur  within  lynx  home 

30  ranges  centered  on  adjacent  federal  lands  providing  habitat  for  lynx. 

31  Den  Site  Attributes  and  CWD 

32  Potential  Effects 

33  •     Managing  stands  of  lynx  denning  habitat  may  change  the  stand  attributes  (dense  mature 

34  stands  and  abundant  CWD)  such  that  the  stands  would  no  longer  be  classified  as  denning 

35  habitat  and  subsequently  would  not  provide  adequate  denning  habitat  on  the  landscape  at 

36  scales  important  for  lynx. 

37  Indicators  and  Rationale 

38  Denning  habitat  is  found  in  a  variety  of  forest  conditions,  and  suitable  den  site  attributes  occur  in 

39  small  pockets  scattered  across  the  landscape  at  relatively  high  densities;  lynx  denning  sites  are  not 

40  believed  to  be  a  limiting  factor  for  lynx  (USFS  and  BLM  2004:ROD  [2007] :  1 7).  Forest 
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1  management  activiries.  including  sahage,  can  alter  structural  attributes  of  denning  habitat  by 

2  remo\ing  large  downed  wood.  In  addition,  young  trees  in  recently  harvested  areas  may  be  too  small 

3  to  proxide  ample  forest  cover  desirable  for  lynx  (Squires  2008).  The  common  component  of 

4  denning  habitat  appears  to  be  large  amounts  of  CWD.  This  structure  is  most  valuable  when 

5  distributed  throughout  the  home  range  on  or  near  foraging  habitat  (USFWS  2007:48).  Potential  den 

6  sites  for  this  analysis  are  defined  as  natural  or  man-made  piles  of  slash  and  downed  logs  that  are  at 

7  least  8  feet  in  diameter  and  at  least  3  feet  tall  at  their  highest  point. 

8  Comparison  of  Alternatives 

9  Under  Alternative  1 .  DNRC  would  continue  to  maintain  5  percent  of  total  potential  habitat  on  the 

10  Stillwater  Block  and  the  Swan  River  State  Forest  as  denning  habitat  as  defined  in  the  ARMs. 

1 1  (Denning  habitat  is  defined  in  DNRC  Canada  Lynx  Habitat  Mapping  Protocol  for  Implementation 

12  of  the  HCP  in  Appendix  B,  Document  B-3).  On  scattered  parcels,  DNRC  would  maintain  at  least 

13  5  acres  of  denning  habitat  per  parcel,  where  available  and  feasible.  Salvage  would  not  be  allowed  in 

14  patches  of  denning  habitat  identified  as  necessary  to  meet  these  acreage  commitments. 

1 5  Additionally,  the  ARMs  include  provisions  for  snags  and  snag  recruits  (36. 1 1 .411 )  and  CWD 

16  (36.1 1.414)  on  all  DNRC  projects,  which  would  aid  long-term  CWD  recruitment  important  for  the 

17  creation  of  natural  den  sites  for  lynx. 

1 8  Under  Alternatives  2  and  4,  DNRC  would  not  retain  specified  amounts  of  denning  habitat.  Rather, 

19  commitment  LY-HB2  would  require  DNRC  to  retain  two  potential  den  sites  per  square  mile  in  lynx 

20  habitat  at  the  project  level,  except  for  blowdown  salvage  units,  where  I  percent  would  be  left  un- 

2 1  sahaged  (this  latter  requirement  would  not  apply  under  Alternative  4).  Additionally,  during  project 

22  layout,  den  sites  would  be  positioned  adjacent  to  suitable  habitat  where  possible.  Under  all  three 

23  acdon  alternatives,  the  specific  den  sites  that  are  retained  would  be  mapped  annually  and  reported  to 

24  the  USFWS  at  5-year  intervals.  Alternative  3  would  retain  at  least  10  percent  denning  habitat  of  the 

25  total  potenfial  lymc  habitat  within  LMAs  and  at  the  parcel  level  for  each  scattered  parcel  and  require 

26  at  least  two  den  sites  of  more  than  5  acres  of  denning  habitat  per  square  mile.  No  salvage  would  be 

27  allowed  within  units  less  than  5  acres  in  size,  except  around  campgrounds  or  developments,  unless 

28  field  inventories  verify  more  than  1 0  percent  denning  habitat  and  two  den  sites  per  square  mile  are 

29  present. 

30  All  alternatives  would  require  CWD  recruitment  at  the  project  level,  following  the  guidelines 

3 1  specified  in  Graham  et  al.  ( 1 994)  or  other  agreed-to  reference,  for  a  range  of  4  tons  per  acre  up  to 

32  25  tons  per  acre,  depending  on  the  vegetation  type.  Commercial  green  tree  logging  and  salvage 

33  logging  operations  under  all  alternatives  would  be  required  to  provide  for  minimum  snag  and  CWD 

34  recruitment  levels.  Monitoring  under  all  action  alternatives  would  require  documentation  of 

35  compliance  with  retention  measures  and  reporting  of  results  in  the  5-year  monitoring  report.  Under 

36  all  four  alternatives,  DNRC  would  ensure  retention  of  legacy  woody  material  important  for  escape 

37  cover  for  lynx,  structure  important  for  snowshoe  hares,  and  future  den  sites. 

38  Altemadve  3  also  requires  that  10  percent  of  the  suitable  habitat  provide  denning  opportunides  for 

39  lynx,  whereas  Alternatives  2  and  4  require  retention  of  two  den  sites  per  square  mile  within  total 

40  potential  lynx  habitat.  This  commitment  would  be  implemented  on  each  timber  sale  in  lyax  habitat, 

41  and  over  dme  would  result  in  a  broad  distribution  of  sites  with  woody  material  concentrations. 

42  Alternative  3  would  maintain  more  suitable  lynx  habitat  and  provide  for  more  denning  opportunides 

43  than  Altematives  2  and  4.  However,  given  that  denning  habitat  is  found  in  a  variety  of  forest 
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1  conditions  and  suitable  den  site  attributes  occur  in  small  pockets  scattered  across  the  landscape  at 

2  relatively  high  densities,  lynx  denning  sites  are  not  believed  to  be  a  limiting  factor  for  lynx  (USPS 

3  and  BLM  2004:ROD  [2007]:  17).  Under  all  action  alternatives,  providing  concentrations  of  woody 

4  material  and  provisions  for  retaining  attributes  important  for  denning  lynx  would  help  ensure  that 

5  den  sites  will  not  become  limiting  for  them  in  the  future.  Under  all  alternatives,  lynx  would  have 

6  adequate  den  sites  for  successfully  raising  young. 

7  Foraging  Habitat 

8  Potential  Effects 

9  •     Forest  management  activities  may  convert  stands  that  serve  as  foraging  habitat  to  stands  that 

10  do  not  serve  as  foraging  habitat,  thus  lowering  prey  abundance  for  lynx  and  increasing  their 

1 1  risk  of  starvation. 

12  indicators  and  Rationale 

13  The  intent  of  conserving  lynx  foraging  habitat  is  to  provide  assurances  that  habitat  likely  to  provide 

1 4  high  densities  of  snowshoe  hares  will  be  maintained  through  time.  Habitat  conditions  and  food 

1 5  availability,  particularly  in  winter,  are  likely  primary  limiting  factors  for  lynx  in  western  Montana 

16  (Squires  2005,  personal  communication).  For  this  reason,  identifying  and  maintaining  habitat  in 

17  areas  occupied  by  lynx,  which  provides  high  levels  of  horizontal  cover  preferred  by  snowshoe  hares 

1 8  and  lynx  in  winter,  is  considered  important.  Such  habitat  consists  of  pole  stands  and  mature  moist 

19  forest,  typically  at  elevations  above  4,000  feet,  that  possess  multiple  forest  canopies  and  cover 

20  provided  by  conifer  limbs  near  the  snow  surface.  In  the  winter,  lynx  appear  to  prefer  using  and 

2 1  foraging  within  stands  that  exhibit  these  characteristics  (Squires  2005,  personal  communication). 

22  Dense,  young  sapling  stands  (more  than  2,000  trees  per  acre)  can  also  provide  habitat  for 

23  concentrations  of  hares  in  western  Montana  (Griffin  2004). 

24  The  acres  of  various  successional  forest  stages  required  to  support  lynx  foraging  habitat  are  poorly 

25  understood,  but  are  likely  a  function  of  site  productivity  and  suitability  for  snowshoe  hares.  Lvfu 

26  Habitat  Management  Plan  for  DNR- Managed  Lands  (WADNR  2005)  describes  foraging  habitat 

27  similarly  to  the  proposed  HCP  and  requires  acreage  retention  of  20  percent  at  scales  comparable  to 

28  federal  LAUs  in  Montana  (or  in  this  case  LMAs).  In  the  absence  of  clear  standards,  the  DNRC 

29  HCP  relied  on  this  study  to  establish  the  commitment  for  maintaining  20  percent  foraging  habitat 

30  within  LMAs. 

3 1  For  this  analysis,  pre-commercially  thinned  stands  are  assumed  to  have  potential  to  continue 

32  providing  connectivity  and  are  therefore  considered  suitable  habitat,  but  are  not  immediately 

33  counted  in  the  acres  of  foraging  habitat.  Refer  to  DNRC  Canada  Lynx  Habitat  Mapping  Protocols 

34  for  Implementation  of  the  HCP  (Document  B-3  in  Appendix  B,  HCP  Documents)  for  more  details 

35  regarding  how  foraging  habitat  was  modeled  and  defined. 

36  Comparison  of  Alternatives 

37  Currently,  Alternative  1  addresses  foraging  habitat  by  delaying  thinning  in  young  foraging  stands 

38  with  stem  density  greater  than  4,000  stems  per  acre  until  the  average  tree  height  is  greater  than 

39  15  feet.  In  addition,  approximately  10  percent  of  the  lynx  habitat  acreage  in  mature  or  young 

40  foraging  habitat  (foraging  habitat)  would  be  retained  at  appropriate  sites. 
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1  All  action  alternatives  would  allow  DNRC  to  continue  pre-commercial  thinning;  however,  these 

2  acres  would  not  be  counted  in  the  requirement  for  the  minimum  retention  of  20  percent  foraging 

3  habitat  within  an  LMA.  The  amount  of  pre-commercial  thinning  on  trust  lands  is  minimal.  The 

4  statewide  annual  average  acres  of  pre-commercial  thinning  from  1998  to  2004  was  approximately 

5  1.780  acres  (see  HCP  Section  1.4.4,  Covered  Activities).  Additionally,  DNRC  would  conduct 

6  thinning  acti\ities  in  a  manner  to  maintain  some  level  of  snowshoe  hare  use  and  to  help  expedite  the 

7  development  of  ftiture  foraging  habitat.  Specifically,  under  all  action  alternatives,  commitment 

8  LY-HB5  would  require  DNRC  to  retain  small  shade-tolerant  trees  in  pre-commercial  thinning  units 

9  within  lynx  habitat  that  do  not  pose  substantial  competition  risks  to  desired  crop  trees.  This  is 

10  expected  to  ensure  that,  over  time,  these  trees  will  grow  to  form  a  potentially  dense  understory 

1 1  below  the  faster-growing  crop  trees.  While  these  trees  do  compete  with  the  desired  crop  trees  for 

12  limited  site  resources,  retaining  some  of  these  smaller  shade-tolerant  trees  would  provide  potential 

1 3  habitat  structure  for  snowshoe  hares  by  increasing  the  levels  of  horizontal  cover  and  accelerating  the 

14  development  of  multi-storied  stands.  This  commitment  ensures  that  some  of  the  tree  species  that 

15  provide  horizontal  cover  of  tree  boughs  near  the  snow  surface  would  be  retained  in  stands  receiving 

16  pre-commercial  thinning  treatments.  The  duration  that  forest  stands  would  provide  these  habitat 

1 7  characteristics  would  be  variable.  Given  the  slower  growth  rates  expected  from  understory  species, 

18  it  is  likely  that  such  two-storied  or  multi-storied  stands  will  provide  decades  of  foraging  habitat  for 

19  hares  and  lynx.  Additionally,  commitment  LY-HB5  would  also  require  that  patches  of  advanced 

20  regeneration  of  shade-tolerant  tree  species  be  retained  where  operationally  feasible  as  a  component 

2 1  of  commercial  harvest  prescriptions  in  winter  foraging  habitat  to  help  expedite  the  development  of 

22  ftiture  foraging  habitat. 

23  Under  Alternative  2,  20  percent  of  the  total  potential  habitat  within  LMAs  would  be  maintained  as 

24  young  or  winter  foraging  habitat.  Alternative  3  would  require  this  commitment,  as  well  as  one 

25  requiring  unthinned  retention  patches  within  pre-commercial  thinning  units  totaling  at  least 

26  20  percent  of  the  stand  acres.  Retention  patches  could  not  be  thinned  until  lower  branches  grow  to 

27  above  snow  level  (about  6  feet)  (commitment  LY-LM3).  For  stands  to  be  classified  as  winter 

28  foraging  habitat,  they  must  have  at  least  10  percent  crown  closure  in  mature  trees  and  dense  sapling 

29  undergrowth.  Alternative  4  is  the  same  as  Alternative  2  with  regard  to  commitment  LY-LM3, 

30  except  that  10  percent  of  the  available  thinning  acres  would  be  retained  until  lower  branches  grow 

31  to  above  snow  level  in  LMAs,  more  similar  to  Alternative  3.  While  the  commitments  state  that  any 

32  combination  of  young  and  mature  foraging  may  make  up  the  required  20  percent,  it  is  likely  that  a 

33  higher  percentage  of  the  foraging  habitat  in  LMAs  would  be  composed  of  mature  foraging  habitat, 

34  which  is  considered  to  be  potentially  limiting  for  lynx  in  Montana  (Squires  2005,  personal 

35  communication).  This  is  because  of  the  dynamic  condition  of  young  forests  and  the  short  time 

36  period  in  which  they  grow  out  of  foraging  habitat  and  the  associated  difficulty  in  accurately  tracking 

37  and  updating  these  acreages  (i.e.,  to  ensure  it  is  meeting  this  commitment,  DNRC  anticipates  that 

38  the  majority  of  foraging  habitat  retained  will  be  in  the  mature  foraging  habitat  condition). 

39  All  action  alternatives  would  require  retention  of  more  suitable  foraging  habitat  that  would  provide 

40  better  habitat  for  snowshoe  hares,  the  primary  prey  species  of  lynx.  This  is  attributed  to 

41  requirements  for  20  percent  foraging  habitat  within  LMAs  (versus  10  percent  on  blocked  lands 

42  under  Alternative  1 ),  modifications  to  pre-commercial  thinning  acti\'ities.  and  the  juxtaposition  of 

43  foraging  habitat  and  suitable  habitat  within  LMAs.  In  addition.  Alternative  3  would  provide 

44  requirements  that  allow  for  young  foraging  habitat  to  remain  suitable  longer  than  in  the  other  action 

45  alternatives.  All  action  alternatives  would  provide  for  monitoring  of  thinning  projects,  unlike 
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1  Alternative  1 ,  which  has  no  specific  monitoring  requirements  for  lynx.  However,  under  Alternative 

2  1  lynx  habitat  amounts  and  potential  for  effects  would  continue  to  be  analyzed  and  disclosed  on 

3  individual  projects  in  MEPA  documents. 

4  In  summary,  all  three  action  alternatives  would  require  higher  minimum  amounts  of  foraging  habitat 

5  compared  to  Alternative  1.  Under  Alternative  2,  commitment  LY-LM3  would  require  DNRC  to 

6  maintain  at  least  20  percent  of  the  total  potential  lynx  habitat  in  LMAs  as  foraging  habitat. 

7  Alternative  3  would  provide  additional  thinning  restrictions  to  this  requirement,  while  Alternative  4 

8  would  set  a  target  value  of  10  percent,  but  with  the  same  thinning  restrictions  as  Alternative  3. 

9  These  requirements  compare  to  the  10  percent  target  on  blocked  lands  (and  scattered  parcels  where 

1 0  practicable)  under  Alternative  1 .  However,  based  on  existing  acres  of  foraging  habitat  in  the  HCP 

1 1  project  area  (Table  4.9-20),  the  action  alternatives  could  result  in  a  substantial  reduction  in  foraging 

12  habitat  within  the  LMAs.  Because  there  is  no  agreement  among  lynx  biologists  on  the  minimum 

13  amount  of  lynx  foraging  habitat  required  within  a  female  lynx's  home  range  for  her  to  successfully 

14  reproduce  and  rear  her  young,  it  is  anticipated  that,  despite  the  proposed  conservation  measures, 

1 5  adverse  effects  may  occur  if  foraging  habitat  is  reduced  to  20  percent  of  an  LMA. 

16  Under  the  action  alternatives,  DNRC  would  continue  to  pre-commercially  thin  limited  acres  in  lynx 

17  suitable  habitat.  However,  thinned  areas  would  retain  limited  viability  (for  reasons  described 

18  above).  These  measures  would  minimize  the  potential  effects  of  pre-commercial  thiiming  on  lynx 

19  foraging  habitat. 

20  Habitat  Connectivity  and  Linkage 

21  Potential  Effects 

22  •     Forest  management  activities  may  result  in  increases  in  human  access  and  reductions  in 

23  forest  cover  in  areas  situated  within  or  between  existing  large  blocks  of  relatively 

24  unfragmented  habitat,  resulting  in  adverse  effects  on  habitat  connectivity  and  linkage  for 

25  lynx. 

26  indicators  and  Rationale 

27  For  the  purposes  of  this  analysis,  the  term  linkage  is  used  to  refer  to  movements  across  highways  or 

28  between  populations  or  geographic  areas,  and  defined  linkage  areas  (USPS  2007a;  USFWS  et  al. 

29  1995;  Servheen  et  al.  2001).  Connectivity  refers  to  lynx  movements  within  and  between  home 

30  ranges  and  is  considered  adequate  where  cover  is  abundant  and  forest  openings  are  limited.  Cover 

31  is  also  an  important  component  of  maintaining  the  integrity  of  defined  linkage  areas.  No  high- 

32  traffic  road  systems  or  highways  are  being  considered  as  a  component  of  any  alternative;  thus,  the 

33  effects  of  highways  on  habitat  linkage  and  habitat  connectivity  for  lynx  will  not  be  addressed 

34  further. 

35  This  analysis  examines  the  effects  of  the  alternatives  on  cover,  disturbance,  and  forest  openings  as  a 

36  measure  of  connectivity  within  lynx  habitat  and  within  identified  linkage  areas  (USFS  2007a; 

37  USFWS  et  al.  1995;  Servheen  et  al.  2001). 
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1  Comparison  of  Alternatives 

2  Under  Alternative  1  on  all  DNRC  forest  management  projects,  forest  patch  size,  shape, 

3  connecti\it\'.  and  habitat  fragmentation  would  be  considered  at  the  project  level  under  ARM 

4  36. 11.415.  Additionally,  habitat  connectivity  would  be  addressed  as  a  specific  consideration  for 

5  projects  occurring  in  lynx  habitat  (ARM  36. 1 1.435  (3)(a)(v)).  Therefore,  Alternative  1  minimizes 

6  effects  on  lynx  and  adequately  conserves  connectivity  within  lynx  habitat. 

7  Under  Altemative  2,  both  within  the  HCP  project  area  and  on  all  trust  lands,  forest  patch  size, 

8  shape,  connectivity,  and  habitat  fragmentation  would  be  considered  in  a  similar  manner  at  the 

9  project  level  under  ARM  36.1 1.415.  Additionally,  for  all  action  altematives,  the  HCP  commitments 

1 0  provide  specific  direction  on  lynx  habitat  connectivity,  requiring  that  harvest  units  maintain  a 

1 1  connected  network  of  suitable  lynx  habitat  along  riparian  areas,  ridge  tops,  and  saddles  -  high 

12  terrain  areas  where  lynx  seem  to  prefer  to  move  (Koehler  1990;  Staples  1995).  Additionally,  the 

13  HCP  commitments  provide:  ( 1 )  threshold  levels  of  suitable  habitat  that  would  be  maintained  in 

14  LMAs  and  scattered  parcels  outside  LMAs  and  (2)  restrictions  on  the  percentage  of  habitat  within 

1 5  LMAs  that  could  be  converted  to  a  non-suitable  condition  each  decade.  The  amounts  vary  between 

16  the  altematives  as  described  in  Table  E3-2  (Appendix  E,  EIS  Tables). 

1 7  Habitat  connectivity  for  lynx  is  further  addressed  within  the  HCP  project  area  under  Altemative  2 

1 8  through  implementation  of  the  grizzly  bear  commitments: 

1 9  •     (GB-PR6)  requiring  visual  screening  in  RMZs  and  WMZs  across  the  HCP  project  area 

20  •     (GB-NR4)  restricting  harvest  unit  size  to  ensure  cover  is  available  within  600  feet  from  any 

2 1  point  within  a  clearing  within  grizzly  bear  recovery  zones  and  NROH  (lynx  habitat 

22  frequently  overlaps  with  grizzly  bear  recovery  zones). 

23  Given  the  commitments  for  cover  under  the  existing  program  and  the  commitments  contained  in 

24  Alternative  2,  as  shown  in  Table  4.9-1 7,  grizzly  bear  hiding  cover  amounts  at  a  programmatic  scale 

25  are  expected  to  provide  sufficient  hiding  cover  for  bears  to  effectively  move  through  habitats  and 

26  forage  in  important  habitats  without  human  detection.  Under  Altemative  2,  the  grizzly  bear 

27  commitments  that  maintain  hiding  cover  for  bears  and  retain  vegetation  in  riparian  areas  and  along 

28  roads,  and  limit  forest  openings,  combined  with  the  lynx  commitments  to  maintain  connectivity  in 

29  areas  expected  to  be  favored  by  lynx  would  maintain  sufficient  habitat  connectivity  for  lynx  to 

30  successfully  move  within  their  home  ranges  and  disperse. 

3 1  Altemative  3  provides  additional  commitments  for  connectivity  by  limiting  contiguous  occurrences 

32  of  temporary  non-suitable  habitat  on  scattered  parcels  outside  LMAs  to  less  than  or  equal  to  200 

33  acres,  with  harvest  units  broken  up  with  100-meter  strips  of  suitable  habitat  where  possible.  This 

34  additional  commitment  would  provide  a  small  degree  of  improved  habitat  connectivity  outside 

35  LMAs.  The  benefit  of  this  commitment  is  likely  to  be  small  because  scattered  parcels  are  frequently 

36  islands  of  forested  habitat  in  a  sparse  forest  matrix  of  multiple  ownerships.  Thus,  connectivity  of 

37  mature  or  sub-mature  forest  cover  can  be  difficult  to  provide  at  scales  larger  than  one  section  (i.e., 

38  640  acres).  Improved  habitat  connectivity  on  scattered  parcels  outside  LMAs  has  importance 

39  because  lynx  can  roam  outside  their  normal  ranges  in  search  of  food  during  some  years.  To  a 

40  limited  degree,  this  commitment  may  facilitate  foraging  efficiency,  travel,  and  dispersal  of  lynx. 
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1  The  effects  of  Alternative  4  on  lynx  habitat  connectivity  would  be  the  same  as  those  described  for 

2  Alternative  2. 

3  As  described  earlier  in  the  grizzly  bear  analysis,  with  the  exception  of  the  Stillwater  Block  and 

4  Swan  River  State  Forest,  DNRC's  ability  to  influence  linkage  areas  in  western  Montana  is  relatively 

5  limited  by  the  amount  of  land  in  the  project  area  (approximately  2  percent)  and  distribution  of  lands 

6  in  western  Montana  (Tables  4.9-8  and  4.9-9  and  Figures  D- 1 5A,  B,  and  C  in  Appendix  D,  EIS 

7  Figures).  The  Stillwater  Block  and  the  Swan  River  State  Forest  are  important  land  areas  for  linkage 

8  with  high  value  for  lynx  (USFS  2007a),  and  formally  identified  linkage  zones  associated  with 

9  grizzly  bear  conservation  have  been  described  for  these  DNRC  blocks  as  well  (USFWS  et  al.  1995; 

1 0  Servheen  et  al.  2001).  Therefore,  it  is  important  to  maintain  cover  and  limit  disturbance  within 

1 1  these  linkage  areas  to  maintain  their  integrity. 

1 2  Under  Alternative  1 ,  in  the  Stillwater  Block,  existing  grizzly  bear  commitments  maintain  security 

1 3  core  and  40  percent  hiding  cover  in  grizzly  bear  subunits.  Similarly  on  the  Swan  River  State  Forest, 

14  grizzly  bear  commitments  require  harvest  unit  designs  to  maintain  the  600-feet-to-cover  measure, 

15  provide  visual  screening  along  riparian  areas,  and  provide  a  minimum  of  40  percent  hiding  cover 

16  per  BMU  subunit,  as  well  as  establish  quiet  areas  following  3  years  of  commercial  activity,  as  long 

1 7  as  the  Swan  Agreement  is  in  place.  All  these  measures  provide  cover  and  limit  disturbance  and 

1 8  thereby  support  habitat  connectivity  and  the  integrity  of  these  linkage  areas  for  lynx  as  well  as 

1 9  grizzly  bears. 

20  Under  Alternative  2,  the  measures  described  above  for  connectivity  would  also  protect  the  integrity 

21  of  linkage  areas  in  the  Stillwater  Block  and  Swan  River  State  Forest.  Further,  restrictions  on  high- 

22  intensity  activities  in  grizzly  bear  spring  habitat  in  the  spring  period  and  management  of  quiet  areas 

23  (4  years  of  activity  followed  by  8  years  of  rest  fi-om  commercial  logging  activities)  within  blocked 

24  lands  would  limit  disturbance  in  linkage  areas  to  maintain  their  integrity.  The  effects  of  Alternative 

25  4  on  these  linkage  zones  would  be  similar  to  those  described  for  Alternative  2. 

26  Under  Altemative  3,  maintenance  of  security  core  areas  on  the  Stillwater  Block  at  the  DNRC  1996 

27  baseline  levels  for  BMU  subunits  would  continue.  Under  Alternatives  1  and  3,  approximately 

28  36,800  acres  in  the  Stillwater  Unit  would  be  managed  as  secure  habitat  for  intervals  of  10  years 

29  (Stillwater  Core).  In  contrast,  about  19,400  acres  (53  percent  of  the  36,800  acres)  would  be 

30  managed  as  quiet  areas  under  Alternatives  2  and  4,  with  a  maximum  entry  period  of  4  years  of 

3 1  activity  followed  by  8  years  of  rest  fi-om  commercial  logging  activities.  On  the  Stillwater  Block, 

32  Altemative  3  would  likely  provide  the  greatest  degree  of  habitat  quality  associated  with  the  formally 

33  identified  linkage  zone  along  Highway  93,  because  it  requires  that  the  largest  amount  of  blocked 

34  secure  acreage  is  maintained,  thereby  limiting  disturbance.    . 

35  In  the  Swan  River  state  Forest,  the  action  alternatives  would  implement  a  strategy  similar  to  that 

36  applied  under  the  existing  ARMs.  All  these  measures  would  maintain  cover  in  linkage  areas  for 

37  lynx. 

38  Collectively,  the  HCP  commitments  under  the  action  alternatives  help  ensure  that,  within  some  of 

39  the  most  important  areas  for  lynx  in  western  Montana,  habitat  connectivity  at  the  scale  of  a  lynx 

40  home  range  would  be  maintained  over  time.  They  also  help  ensure  that  habitat  linkage  at  the  scale 

41  of  several  lynx  home  ranges  would  be  maintained  in  association  with  these  important  areas. 
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1  Commitments  contained  in  all  action  alternatives  provide  greater  assurances  that  connectivity  would 

2  be  maintained  for  essential  denning,  foraging,  and  dispersal  activities  than  Alternative  1 .  All  action 

3  alternatives  would  require  improved  project-level  tracking  and  documentation  regarding  how 

4  connectivity  is  addressed  and  maintained,  and  this  would  facilitate  compliance.  Alternative  3  would 

5  likely  pro\ide  a  slightly  greater  level  of  assurance  that  connectivity  is  maintained,  followed  by 

6  Alternatives  2  and  then  4.  All  action  alternatives  provide  for  restrictions  on  access,  quiet  areas,  and 

7  cover  maintenance  in  similar  ways.  Alternatives  2,  3,  and  4  would  improve  on  the  amount  and 

8  quality  of  linkage  zones  when  compared  to  current  conditions,  especially  within  the  Stillwater 

9  Block  and  Swan  River  State  Forest,  due  to  the  variety  of  complementary  mitigation  measures 

1 0  incorporated  \\ithin  those  areas. 

1 1  In  summary,  given  the  amount  and  distribution  of  trust  lands  in  western  Montana,  habitat 

12  connectivity  between  linkage  zones  is  likely  to  be  most  influenced  by  land  use  and  management  on 

13  other  ownerships,  rather  than  DNRC  forest  management.  However,  all  action  alternatives  provide 

14  for  restrictions  on  access,  quiet  areas,  and  cover  maintenance  in  similar  ways.  Alternatives  2,  3,  and 

1 5  4  would  improve  on  the  amount  and  quality  of  linkage  zones  when  compared  to  current  conditions, 

1 6  especially  within  the  Stillwater  Block  and  Swan  River  State  Forest,  due  to  the  variety  of 

1 7  complementary  mitigation  measures  incorporated  within  those  areas. 

18  Disturbance  of  Dens 

19  Potential  Effects 

20  •     Forest  management  activities  near  active  lynx  dens  may  disturb  denning  lynx  and  cause 

2 1  abandonment  and  mortality  of  young. 

22  Indicators  and  Rationale 

23  Timber  har\'est  or  motorized  activities  associated  with  project  preparation  during  the  spring  denning 

24  season  in  lynx  habitat  may  disturb  females  raising  young  in  dens.  Lynx  with  kittens  may  be 

25  especially  Niilnerable  to  disturbance  while  the  kittens  are  young,  and  lynx  have  been  known  to 

26  abandon  kittens  as  a  result  of  disturbance  (Claar  et  al.  1999;  Ruediger  et  al.  2000).  Lynx  do  not 

27  readily  abandon  kittens.  Females  also  are  able  to  move  kittens,  and  typically  move  to  several  den 

28  sites  over  a  denning  period,  even  without  the  occurrence  of  human  disturbance  (USFWS  2000a:7-8). 

29  Comparison  of  Alternatives 

30  In  general,  forest  management  activities  are  not  expected  to  result  in  adverse  effects  on  denning 

3 1  lynx  because  of  the  low  likelihood  of  overlap  between  a  harvest  unit  and  a  lynx  den  site.  Further, 

32  the  denning  period  is  likely  to  be  over  before  conditions  are  suitable  to  initiate  motorized  forest 

33  management  activities  at  the  elevations  typically  occupied  by  lynx.  Under  all  alternatives,  den  sites 

34  would  be  protected  on  a  case-by-case  basis  as  they  are  detected,  which  would  typically  occur 

35  through  correspondence  with  local  researchers  that  may  have  marked  animals  in  the  vicinity  of  a 

36  project.  If  an  active  den  site  is  found,  under  Alternatives  2,  3,  and  4,  motorized  forest  management 

37  acti\ities  and  prescribed  burning  within  0.25  mile  of  that  site  would  be  prohibited  from  May  1 

38  through  July  15,  or  earlier  if  fully  vacated  (LY-HB4). 

39  Alternative  3  would  add  to  those  requirements  by  prohibiting  motorized  forest  management 

40  activities  and  prescribed  burning  on  LMAs  with  less  than  1 0  percent  denning  habitat  during  the 
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1  same  period  and  within  the  same  distance  to  denning  habitat,  thereby  providing  additional 

2  protection  to  those  LMAs  lacking  in  denning  habitat.  Therefore,  Altemative  3  would  provide  more 

3  protections  for  denning  habitat  and  den  sites  than  the  other  alternatives.  The  action  alternatives 

4  provide  a  slight  degree  of  additional  protection  for  denning  lynx  and  specific  restriction  dates  to  be 

5  applied  in  addition  to  how  detected  active  lynx  den  sites  would  be  treated  under  Altemative  1 . 

6  Snowmobile  use  associated  with  forest  management  activities  is  unlikely  to  affect  den  sites  because 

7  den  sites  are  likely  to  be  located  in  heavily  forested  areas  without  disturbance  and  away  from 

8  snowmobile  trails,  hi  addition,  snowmobile  use  occurs  primarily  during  the  winter,  when  lynx  are 

9  not  denning.  Thus,  disturbance  resulting  from  snowmobile  use  associated  with  forest  management 

1 0  activities  on  denning  lynx  is  expected  to  be  minor. 

11  Critical  Habitat 

12  When  designating  critical  habitat,  the  known  physical  and  biological  features  (primary  constituent 

13  elements  or  PCEs)  essential  to  the  conservation  of  the  species  are  identified.  The  primary 

14  constituent  elements  for  lynx  are  the  physical  and  biological  features  essential  to  the  conservation  of 

1 5  the  species  laid  out  in  the  appropriate  quantity  and  spatial  arrangement.  For  lynx,  these  features 

16  include  boreal  forest  landscapes  supporting  a  mosaic  of  differing  successional  forest  stages  and 

1 7  containing  ( 1 )  a  presence  of  snowshoe  hares  and  their  preferred  habitat  conditions,  (2)  winter  snow 

1 8  conditions  that  are  generally  deep  and  fluffy  for  extended  periods  of  time,  (3)  sites  for  denning  that 

19  have  abundant  CWD,  and  (4)  matrix  habitat  that  occurs  between  patches  of  boreal  forest  in  close 

20  juxtaposition  such  that  lynx  are  likely  to  fravel  through  such  habitat  while  accessing  patches  of 

2 1  boreal  forest  within  a  home  range. 

22  The  analysis  provided  above  considers  the  effects  of  the  action  altematives  on  several  key  habitat 

23  features  for  lynx.  These  key  habitat  features  can  be  linked  to  the  PCEs  for  critical  habitat.  DNRC's 

24  commitments  for  suitable  habitat  retention  within  LMAs  and  on  scattered  parcels  addresses  the 

25  overall  physical  and  biological  feature  essential  to  lynx  -  boreal  forests  landscapes  supporting  a 

26  mosaic  of  differing  successional  forest  stages.  While  DNRC  would  conduct  timber  harvest  within 

27  these  areas,  by  retaining  65  percent  as  suitable  habitat  for  Altemative  2,  70  percent  for  Altemative  3, 

28  and  60  percent  for  Altemative  4,  it  would  maintain  the  function  of  these  areas  for  lynx  conservation. 

29  DNRC's  commitment  to  retain  20  percent  of  total  lynx  habitat  as  foraging  habitat  addresses  PCE  1 . 

30  This  commitment  would  require  DNRC  to  retain  more  lynx  foraging  habitat  compared  to  what  is 

3 1  required  under  the  existing  ARMs. 

32  However,  data  show  that  DNRC  currently  supports  extensive  foraging  habitat  such  that  retaining  20 

33  percent  per  LMA  could  result  in  a  net  reduction  in  foraging  habitat  in  the  HCP  project  area. 

34  Additionally,  lynx  researchers  have  not  determined  how  much  foraging  habitat  lynx  require  within 

35  their  home  range.  Therefore,  reductions  in  foraging  habitat  would  likely  result  in  adverse  effects  on 

36  PCE  1 .  DNRC's  activities  would  not  affect  PCE  2.  DNRC's  commitment  for  den  site  attributes  and 

37  CWD  would  address  PCE  3.  Because  no  adverse  effects  on  den  site  attributes  or  CWD  would  occur 

38  under  the  HCP,  no  adverse  effects  on  PCE  3  are  expected.  As  described  in  the  analysis  for  linkage 

39  areas,  DNRCs  commitments  are  expected  to  provide  adequate  habitat  connectivity.  Therefore,  no 

40  adverse  effects  on  PCE  4  are  expected. 
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1  Summary 

2  All  action  alternatives  provide  a  greater  measure  of  lynx  conservation  on  trust  lands  than  Alternative 

3  1  by  providing  greater  commitments  to  maintain  suitable  habitat  and  foraging  habitat  in  key  areas  of 

4  known  importance  for  the  species  in  western  Montana  for  the  next  50  years.  Greater  emphasis  on 

5  monitoring  and  tracking  important  habitat  conditions  and  features,  such  as  den  sites,  would  also  be  a 

6  common  component  of  all  action  alternatives.  Alternative  3  overall  would  provide  the  greatest 

7  measure  of  conser\ation  benefit  to  lynx.  This  alternative  does  so  by  (1)  maintaining  the  greatest 

8  amount  of  suitable  habitat  on  blocked  lands  and  scattered  parcels,  (2)  requiring  that  both  stands  of 

9  denning  habitat  and  potential  den  sites  be  maintained  on  blocked  lands  and  scattered  parcels, 

10  (3)  requiring  additional  restrictions  on  pre-commercial  thinning  in  young  foraging  habitat  in  LMAs, 

11  (4)  requiring  additional  restrictions  on  allowable  patch  sizes  of  non-suitable  habitat  on  scattered 

12  parcels  to  facilitate  habitat  connectivity,  and  (5)  requiring  additional  restrictions  on  motorized 

1 3  activities  in  lyTix  habitat  in  spring  in  LMAs  with  less  than  1 0  percent  denning  habitat  to  further 

14  reduce  potential  for  disturbance  to  denning  lynx.  Alternative  2  ranks  second  in  degree  of 

15  conservation  provided  for  lynx,  followed  by  Alternative  4.  Alternative  1  provides  no  firm 

16  numerical  commitment  to  amounts  of  suitable  lynx  habitat  that  would  be  retained;  however,  under 

17  the  existing  management  approach  and  sustainable  yield,  it  is  unlikely  that  suitable  habitat  amounts 

18  would  fall  below  the  60  percent  requirement  contained  in  Alternative  4  on  blocked  lands  or 

19  scattered  parcels.  One  notable  difference  between  Alternative  1  and  all  action  alternatives  is  the 

20  designation  of  the  Seeley  and  Garnet  LMAs  and  commitments  associated  with  them.  The  action 

21  alternatives  would  provide  improved  assurances  for  maintaining  important  habitat  conditions  in 

22  these  key  areas. 

23  4.9.5  Effects  of  the  Transition  Lands  Strategy  (for  Both  Terrestrial 

24  AND  Fish  Species) 

25  4.9.5.1   Affected  Environment 

26  As  described  in  EIS  Chapter  2,  Environmental  and  Procedural  Setting,  DNRC  manages  over 

27  5.1  million  surface  acres  of  trust  lands  under  five  land  use  categories:  agriculture,  grazing,  real 

28  estate,  forest,  and  minerals.  While  most  trust  lands  are  classified  under  their  predominant  land  use, 

29  DNRC  retains  flexibility  to  conduct  other  uses  on  those  lands.  For  instance,  there  are  classified 

30  forest  lands  in  the  HCP  project  area  with  secondary,  non-forestry  uses.  DNRC  may  permit 

3 1  recreation,  grazing,  or  other  seasonal  or  temporary  uses  when  they  do  not  prohibit  or  limit  the 

32  predominant  forest  management  land  use  of  that  acreage. 

33  DNRC  is  authorized  to  identify  certain  lands  for  other  predominant  land  uses  other  than  what  they 

34  were  originally  classified.  Under  certain  conditions,  classified  forest  land  may  be  identified  for 

35  another  predominant  land  use  such  as  real  estate. 

36  DNRC's  decision  to  reclassify  forest  lands  to  a  real  estate  land  use  (commercial,  industrial. 

37  residential,  or  conser\'ation)  is  influenced  by  market  conditions,  financial  analysis  and  expected 

38  financial  rates  of  return,  by  direction  contained  in  DNRC's  Real  Estate  Management  Programmatic 

39  Plan  (DNRC  2004f)  and  DNRC's  Real  Estate  Management  Administrative  Rules  (ARM  36.25.901 

40  through  918).  Generally,  lands  selected  for  reclassification  for  non-forest  uses  are  identified 

41  following  considerable  evaluation  and  analysis  as  outlined  in  the  Real  Estate  Management  Rules. 
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1  These  rules  provide  a  systematic  approach  to  identify  lands  for  potential  development  or 

2  conservation. 

3  According  to  ARM  36.25.904,  DNRC  prioritizes  real  estate  development  projects  on  trust  lands  in 

4  urban  areas  over  rural  areas  and  generally  excludes  projects  that  may  potentially  affect  federally 

5  listed  threatened  and  endangered  species.  DNRC's  Real  Estate  Management  Administrative  Rules 

6  limit  the  number  of  acres  available  for  real  estate  uses  to  30,000  acres  statewide  and  to  1,500  acres 

7  in  rural  areas  (ARM  36.25.911). 

8  As  stated  above,  DNRC  recognizes  that  conservation  can  be  a  plausible  use  of  trust  land  (ARM 

9  36.25.910).  DNRC  has  developed  a  systematic  approach  to  allow  outside  entities  to  propose 

1 0  conservation  use  of  lands  identified  for  real  estate  projects.  Following  notice  of  real  estate  project 

1 1  proposals,  DNRC  allows  entities  60  days  in  which  to  propose  conservation  use  of  those  lands  by 

12  issuing  a  letter  of  intent  to  DNRC.  Any  entity  submitting  a  letter  of  intent  during  the  60-day  period 

1 3  is  granted  an  additional  45  days  in  which  to  apply  to  DNRC  for  a  lease,  license,  easement,  or  other 

14  legal  device  to  secure  a  conservation  use.  Those  who  complete  and  submit  an  application  have  12 

1 5  months  to  secure  the  conservation  use.  During  that  time,  DNRC  suspends  all  other  actions  not 

16  related  to  conservation  use.  If  the  applicant  fails  to  submit  a  letter  of  intent  or  apply  to  the  DNRC 

1 7  within  the  specified  timefi-ames,  DNRC  may  proceed  with  the  original  development  project. 

1 8  The  Land  Board  maintains  authority  to  sell  or  acquire  certain  trust  lands  as  long  as  it  is  done  so  to 

1 9  secure  long-term  advantage  to  the  trust  beneficiaries  and  the  people  of  the  state  of  Montana. 

20  Montana  statute  outlines  various  restrictions  associated  with  the  sale  of  trust  land  (73-2-301  through 

21  73-2-367,  MCA). 

22  DNRC's  decision  to  sell,  exchange,  or  acquire  trust  land  is  influenced  by  market  conditions, 

23  financial  analysis  and  expected  financial  rates  of  return,  direction  contained  in  DNRC  Land 

24  Banking  Rules  (ARM  36.25.801  through  817),  and  the  management  discrefion  of  the  Land  Board. 

25  Generally,  lands  selected  for  sale,  exchange,  or  acquisition  are  screened  through  a  rigorous  process 

26  outlined  in  the  Land  Banking  Rules.  According  to  ARM  36.25.803,  DNRC  may  sell  a  parcel  of 

27  trust  land  that  is  determined  significant  to  threatened  or  endangered  species  only  if  the  Land  Board 

28  provides  or  approves  compelling  reasons  for  the  sale. 

29  DNRC  is  required  to  conduct  MEPA  analysis  for  most  real  estate  projects,  except  for  those  that  are 

30  categorically  excluded  as  outlined  in  ARM  36.25.918.  All  trust  land  sale,  development,  exchange, 

3 1  and  conservadon  projects  are  required  to  comply  with  MEPA,  while  trust  land  acquisition  is 

32  categorically  excluded. 

33  4.9.5.2  Environmental  Consequences 

34  Alternative  1  (No  Action) 

35  Under  the  No-action  alternative,  real  estate  projects  would  confinue  to  comply  with  applicable 

36  policies,  laws,  and  rules,  including  MEPA,  DNRC's  Real  Estate  Management  Programmadc  Plan, 

37  DNRC's  Real  Estate  Management  Administrative  Rules,  DNRC's  Land  Banking  Rules,  and  other 

38  applicable  state  and  county  laws.  The  timing  and  amount  of  projects  would  continue  to  be 

39  influenced  by  market  conditions,  financial  analysis  and  expected  financial  rates  of  return, 

40  direcfion  contained  in  the  laws  and  regulations  listed  above,  and  the  management  discretion  of  the 

41  Land  Board. 
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1  DNRC  would  continue  to  sell,  acquire,  exchange,  lease,  and  develop  trust  lands.  Real  estate  projects 

2  would  continue  to  be  prioritized  in  urban  areas  and  would  abide  by  existing  acreage  thresholds 

3  identified  in  the  Real  Estate  Management  Rules  and  Section  4.9.5.1,  Affected  Environment,  above. 

4  DNRC  would  likely  continue  to  generally  exclude  projects  that  may  potentially  affect  federally 

5  listed  threatened  and  endangered  species.  Effects  to  wildlife  would  be  analyzed  under  MEPA  on  a 

6  project-by-project  basis.  DNRC  would  continue  to  allow  outside  entities  to  propose  conservation 

7  use  instead  of  development  as  oudined  in  Section  4.9.5.1,  Affected  Environment. 

8  Action  Alternatives 

9  To  address  the  potential  for  changes  in  land  ownership  (into  or  out  of  state  ownership)  and/or  land 

10  use  (to  or  from  management  for  timber  production  by  DNRC),  the  HCP  for  each  action  alternative 

1 1  defines  a  process  for  adding  lands  to  or  removing  lands  from  the  HCP  project  area.  Lands  identified 

12  for  addition  to  or  removal  from  the  HCP  project  area  due  to  proposed  ownership  or  land  use 

13  changes  are  termed  "transition  lands." 

14  Similar  to  Alternative  1,  real  estate  projects  occurring  under  the  action  alternatives  would  continue 

15  to  comply  with  applicable  policies,  laws,  and  rules.  Additionally,  under  all  three  action  alternatives, 

16  DNRC  would  implement  the  transition  lands  strategy  (HCP  Chapter  3  in  Appendix  A,  HCP),  under 

1 7  which  the  habitat  needs  of  HCP  species  would  be  assessed  when  parcels  are  considered  for  removal 

18  from  or  addition  to  the  HCP  project  area.  The  analysis  below  describes  the  potential  effects  on  HCP 

19  species  from  removing  or  adding  lands  to  the  HCP  project  area. 

20  Effects  of  Removing  Lands  from  the  HCP  Project  Area 

2 1  The  transition  lands  strategy  would  limit  the  amount  of  land  DNRC  could  remove  from  the  HCP 

22  project  area  and  provide  the  opportunity  and  framework  for  interested  parties  to  extend  conservation 

23  benefits  on  HCP  project  area  lands  through  leases,  licenses,  or  other  legal  instruments  pursuant  to 

24  existing  state  laws. 

25  The  greatest  restriction  on  the  amount  of  trust  lands  that  may  be  removed  from  the  HCP  project  area 

26  would  be  imposed  in  areas  that  provide  key  habitat  for  grizzly  bear  and  bull  trout.  Under  the 

27  transition  lands  strategy,  no  more  than  5  percent  (10,990  acres)  of  trust  lands  within  bull  trout  core 

28  habitat  areas,  the  NCDE  and  CYE  grizzly  bear  recovery  zones,  or  CYE  NROH  could  be  removed 

29  from  the  HCP  project  area.  For  all  other  HCP  project  area  lands,  DNRC  would  cap  the  removal  of 

30  lands  at  10  percent  (32,870  acres)  of  the  original  HCP  project  area.  Compared  to  Alternative  1, 

31  implementation  of  these  caps  would  provide  a  firm  commitment  to  limit  the  amount  of  land 

32  providing  habitat  for  HCP  species  that  could  be  removed  from  DNRC  ownership  and  subsequently 

33  subject  to  development  that  would  pose  an  elevated  risk  of  adverse  effects  to  HCP  species. 

34  For  real  estate  projects,  conservation  measures  would  be  considered  at  the  project  level  and  would 

35  be  designed  to  address  impacts  to  the  habitat  of  grizzly  bears,  lynx,  and/or  other  relevant  wildlife 

36  species.  Under  the  strategy,  parcels  identified  as  important  for  habitat  linkage  would  receive  special 

37  consideration  for  deed  restrictions  or  other  binding  conservation  measures  prior  to  their  disposal, 

38  which  may  increase  certainty  of  minimizing  risks  to  fish  and  wildlife  from  human  development  over 

39  the  Permit  term  compared  to  Altemative  1 . 
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1  Similar  to  the  Alternative  1 ,  the  USFWS  and  other  conservation  groups  would  be  notified  before 

2  parcels  are  removed  from  the  HCP  project  area,  thereby  giving  them  a  chance  to  purchase  or 

3  otherwise  conserve  these  lands.  DNRC  would  follow  a  similar  notification  process  as  outlined  in 

4  Section  4.9.5. 1 ,  Affected  Environment.  However,  under  the  action  alternatives,  entities  would  have 

5  24  months  to  secure  a  conservation  license,  lease,  or  similar  legal  instrument  rather  than  12  months. 

6  If  that  entity  has  an  existing  Permit  or  agreement  with  the  USFWS  under  which  the  leased,  licensed, 

7  or  disposed  HCP  project  area  lands  will  be  managed  in  a  manner  providing  similar  or  greater 

8  benefits  to  HCP  species  than  the  HCP,  then  those  lands  would  not  count  against  the  caps  described 

9  above. 

1 0  The  following  sections  analyze  the  effects  of  those  uses  that  would  effectively  'remove'  lands  from 

1 1  the  HCP  project  area  and  count  against  the  5  and  1 0  percent  caps. 

12  Effects  to  Grizzly  Bears 

13  As  described  in  Section  4.9.3.1  (Grizzly  Bear  -  Affected  Environment  -  Relationship  of  DNRC 

14  HCP  Covered  Activities  to  Grizzly  Bear  Risk  Factors),  the  primary  risk  factors  to  grizzly  bears  in 

1 5  Montana  are  ( 1 )  habitat  loss  and  degradation  and  (2)  bear-human  conflicts,  especially  those 

16  resulting  in  grizzly  bear  mortality.  Conversion  of  lands  managed  for  timber  production  to 

17  development  can  increase  the  presence  of  these  risk  factors.  Development  may  also  reduce  the 

1 8  availability  of  suitable  habitat  and  the  effectiveness  of  linkage  habitat,  which  reduces  the  ability  of 

19  grizzly  bears  to  travel  between  larger  blocks  of  habitat. 

20  Development  would  have  the  greatest  effect  on  grizzly  bears  if  it  were  to  occur  in  DNRC's  blocked 

21  lands  (Stillwater  Block  and  Swan  River  State  Forest),  which  are  in  the  NCDE  grizzly  bear  recovery 

22  zone,  because  (1)  the  recovery  zone  is  deemed  the  highest  priority  geographical  area  for  recovery  of 

23  the  species,  and  (2)  the  blocked  ownership  configurations  (rather  than  scattered)  not  only  facilitate 

24  efficient  management,  but  also  increase  opportunities  for  meaningful  and  effective  landscape-scale 

25  conservation  of  wildlife  habitat. 

26  The  likelihood  that  DNRC's  blocked  lands  (which  are  in  the  NCDE  grizzly  bear  recovery  zone) 

27  would  be  adversely  affected  by  the  transition  lands  strategy  is  expected  to  be  low.  DNRC  is  less 

28  likely  to  develop,  exchange,  sell,  or  lease  large  amounts  of  land  within  the  blocked  forests  because  it 

29  facilitates  management  to  keep  lands  blocked  and  to  add  lands  to  blocked  areas.  Additionally,  the 

30  more  restrictive  cap  on  removing  lands  applies  to  the  recovery  zone  (5  percent  of  the  baseline  HCP 

31  project  area,  meaning  no  more  than  10,990  acres  could  be  removed). 

32  Effects  to  Lynx 

33  Development  can  increase  the  risks  to  Canada  lynx  from  sources  of  direct  mortality,  habitat  loss, 

34  habitat  fragmentation,  and  disturbance  (see  Section  4.9.4. 1,  Canada  Lynx  -  Affected  Environment  - 

35  Status  and  Distribution). 

36  Areas  that  provide  linkage  habitat  are  essential  for  allowing  genetic  dispersion  between 

37  subpopulations  of  lynx,  especially  for  ameliorating  losses  associated  with  catastrophic  events. 

38  Development  may  lead  to  additional  human  disturbance;  a  reduction  in  the  amount  of  suitable 

39  habitat,  including  foraging  habitat;  and/or  a  decrease  in  the  effectiveness  of  linkage  habitat,  which 

40  reduces  the  ability  of  lynx  to  disperse  and/or  to  move  between  home  ranges  to  find  prey. 
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1  Development  would  have  the  greatest  effect  on  lynx  if  it  were  to  occur  in  some  of  the  scattered 

2  DNRC  parcels  in  the  Garnet  Mountains  and  the  Seeley  Lake  area  or  in  DNRC's  blocked  lands, 

3  because  (1)  some  of  the  scattered  parcels  in  the  Garnet  Mountains  and  the  Seeley  Lake  area  are 

4  known  to  be  high-use  areas  for  lynx  and  (2)  the  blocked  ownership  configurations  (rather  than 

5  scattered)  not  only  facilitate  efficient  management,  but  also  increase  opportunities  for  meaningful 

6  and  effective  landscape-scale  conservation  of  wildlife  habitat.  These  areas  are  encompassed  in 

7  DNRC's  LMAs  established  for  lynx  conservation  purposes  under  the  HCP. 

8  The  likelihood  that  LMAs  would  be  adversely  affected  by  the  transition  lands  strategy  is  expected  to 

9  be  low  because,  coincidentally,  four  of  the  six  LMAs  occur  within  blocked  lands  and  the  NCDE 

1 0  grizzly  bear  recovery  zone.  As  described  above,  the  blocked  lands  are  less  likely  to  be  adversely 

1 1  affected  by  the  transition  lands  strategy.  Additionally,  the  more  restrictive  cap  on  removing  lands 

12  applies  to  the  recovery  zone  (5  percent  of  the  baseline  HCP  project  area,  meaning  no  more  than 

1 3  1 0,990  acres  could  be  removed). 

14  Some  scattered  parcels  in  the  Garnet  and  Seeley  LMAs  are  high-use  areas  for  lynx.  These  parcels 

1 5  are  part  of  a  mosaic  of  Plum  Creek,  USPS,  or  BLM  lands  and  limited  private  ownership.  These 

1 6  LMAs  are  located  outside  the  grizzly  bear  recovery  zone,  where  removal  of  HCP  project  area  lands 

17  is  capped  at  10  percent  of  the  baseline  HCP  project  area.  Therefore,  these  LMAs  are  somewhat 

1 8  more  susceptible  to  development  and  the  associated  effects  to  lynx. 

19  Effects  to  HCP  Fish  Species 

20  For  aquatic  species,  such  as  bull  trout,  Columbia  redband  trout,  and  westslope  cutthroat  trout, 

2 1  increases  in  development  threaten  to  alter  stream  and  riparian  habitats  through  streambank 

22  modification  and  destabilization,  increased  nutrient  loads,  and  increased  water  temperatures 

23  (63  FR  3 1 647-3 1 674,  June  1 0,  1 998,  p.  3 1 662).  Indirectly,  urbanization  within  floodplains  alters 

24  groundwater  recharge  by  routing  water  into  streams  through  drains  rather  than  through  more 

25  gradual  subsurface  flow  (63  FR  31647-31674,  June  10,  1998,  p.  31662). 

26  The  more  restrictive  cap  on  removing  lands  applies  to  bull  trout  core  habitat  (5  percent  of  the 

27  baseline  HCP  project  area,  meaning  no  more  than  10,990  acres  could  be  removed).  Coincidentally 

28  a  large  amount  of  the  core  habitat  lies  within  blocked  lands,  which  are  less  likely  to  be  developed  as 

29  already  described.  The  transition  lands  strategy  also  includes  opportunities  for  DNRC  to  add  deed 

30  restrictions  for  the  protection  of  core  bull  trout  streams  prior  to  land  disposal.  This  would  help 

3 1  reduce  potential  effects  of  development  on  streams. 

32  Effects  of  Adding  Lands  to  the  HCP  Project  Area 

33  When  the  state  acquires  forested  trust  lands  with  habitat  for  HCP  species,  DNRC  would  consider 

34  adding  the  parcels  to  the  HCP  project  area.  If  added,  DNRC  would  then  conduct  forest 

35  management  projects  on  the  newly  acquired  parcels  under  the  HCP  and  the  other  applicable  policies 

36  and  rules  that  govern  the  forest  management  program.  Habitat  for  grizzly  bears,  lynx,  bull  trout, 

37  Columbia  redband  trout,  and  westslope  cutthroat  trout  would  be  managed  under  the  full  suite  of 

38  applicable  conservation  strategies  described  in  the  HCP.  For  newly  acquired  parcels  that  would 

39  have  been  subjected  to  development  if  they  had  not  become  trust  lands,  adverse  effects  on  habitat 

40  for  HCP  species  would  be  limited  to  the  effects  associated  with  forest  management. 
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1  DNRC  anticipates  that,  with  or  without  an  HCP,  the  amount  of  forested  lands  added  to  trust  lands 

2  ownership  would  greatly  exceed  the  amount  sold  or  developed,  especially  in  the  near  term  (5  to  10 

3  years).  Some  land  acquisitions  would  likely  come  with  conservation  easements  that  minimize  or 

4  eliminate  human  development.  With  or  without  easements  that  restrict  development,  the  lands 

5  would  be  managed  under  the  ARMs  and/or  the  HCP,  such  that  the  conservation  of  habitat  for 

6  grizzly  bear,  lynx,  Columbia  redband  trout,  westslope  cutthroat  trout,  and  bull  trout  is  a  high  priority 

7  and  other  wildlife  species  are  considered  appropriately.  The  current  trend  is  that  substantial 

8  amounts  of  forested  parcels  have  either  been  acquired  as  trust  lands  recently  or  are  potentially  going 

9  to  be  acquired  in  the  near  term.  For  acquired  parcels  that  possess  conservation  easements  limiting 

10  future  development,  impacts  to  fish  and  wildlife  habitat  would  be  limited  to  impacts  fi^om  forest 

1 1  management.  As  identified  in  HCP  Chapter  3,  Transition  Lands  Strategy  (Appendix  A,  HCP), 

12  lands  that  may  be  considered  for  addition  to  the  HCP  project  area  include 

1 3  •     Scattered  parcels  in  the  Southwest  Land  Office  (4,258  acres) 

14  •     Chamberlain  Creek  lands  (if  acquired  by  DNRC,  approximately  14,581  acres) 

1 5  •     Lands  in  the  Montana  Working  Forests  Project  (if  acquired  by  DNRC,  potentially  more  than 

16  100,000  acres). 

17  Effects  to  Grizzly  Bears 

1 8  Adding  lands  to  the  HCP  project  area  is  expected  to  benefit  grizzly  bears.  Lands  most  likely  to  be 

19  acquired  by  DNRC  are  private  timberlands.  Potential  benefits  of  acquiring  these  lands  for  bears 

20  include  increased  acres  managed  under  spring  restrictions,  greater  restrictions  on  motorized  access 

2 1  on  existing  roads,  fewer  open  roads  in  grizzly  bear  habitat,  and  increased  connectivity  and  integrity 

22  of  linkage  areas. 

23  Effects  to  Canada  Lynx 

24  Adding  lands  to  the  HCP  project  area  is  expected  to  benefit  lynx.  Potential  benefits  include 

25  increased  acres  managed  as  suitable  habitat  for  lynx,  particularly  if  these  acres  fall  within  mapped 

26  LMAs;  increased  acres  managed  as  foraging  habitat  for  lynx;  increased  den  site  protection;  and 

27  increased  connectivity  and  integrity  of  linkage  areas.  Even  if  the  added  lands  are  not  potential  lynx 

28  habitat,  they  could  still  facilitate  habitat  connectivity  and  linkage. 

29  Effects  to  Aquatic  Species 

30  The  addition  of  lands  to  the  HCP  project  area  and  subsequent  management  under  the  long-term 

31  conservation  assurances  of  the  HCP  would  benefit  HCP  fish  species.  Lands  most  likely  to  be 

32  acquired  would  be  private  timberlands.  The  primary  benefit  of  adding  these  lands  to  the  HCP 

33  project  area  would  be  retention  of  these  areas  as  working  forests  that  are  managed  to  improve 

34  stream  connectivity  and  reduce  sediment  sources  as  opposed  to  development  that  may  contribute  to 

35  stream  alterations  as  described  above. 
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1  4.9.6  Effects  of  the  Changed  Circumstances  Process  (for  Both 

2  Terrestrial  and  Fish  Species) 

3  4.9.6.1    Introduction 

4  Conditions  that  affect  HCP  species  in  the  project  area  may  change  during  the  Permit  term.  The 

5  HCP  for  each  action  alternative  identifies  changed  circumstances  (as  defined  in  50  CFR  1 7.3)  that 

6  can  reasonably  be  anticipated  and  planned  for  by  DNRC  and  the  USFWS,  and  incorporates 

7  measures  to  be  implemented  if  such  circumstances  occur.  DNRC  and  the  USFWS  have  identified 

8  fires,  insect  and  disease  outbreaks,  wind  events,  slope  failures,  floods,  and  climate  change  as  the 

9  natural  events  to  be  addressed  as  changed  circumstances  in  the  HCP  (see  HCP  Chapter  6  in 

10  Appendix  A.  HCP).  All  of  these  natural  disturbances  can  affect  habitat  conditions  for  the  HCP  and 

1 1  other  fish  and  wildlife  species.  Natural  disturbances  can  also  be  beneficial  for  fish  and  wildlife 

12  because  they  are  part  of  the  natural  processes  found  in  the  ecosystem,  as  forest  stands  are  naturally 

13  regenerated  by  disturbances. 

14  Natural  events  that  affect  forest  canopy  cover  include  fires,  severe  outbreaks  of  disease  or  insect 

15  infestation,  or  high  winds.  Such  events  can  affect  grizzly  bears,  lynx,  and  other  wildlife  species  by 

16  reducing  the  amount  of  available  suitable  habitat,  reducing  habitat  connectivity,  and  reducing  cover 

17  for  secure  movement.  Events  that  reduce  forest  canopy  cover  in  riparian  areas  can  affect  HCP  and 

1 8  other  aquatic  species  by  reducing  or  eliminating  riparian  habitat  and  adversely  affecting  riparian 

19  functions,  such  as  LWD  recruitment,  shade  provision,  nutrient  loading,  and  sediment  filtration. 

20  These  changes  can  affect  water  temperature  and  turbidity  and  reduce  the  amount  of  available 

2 1  spawning,  rearing,  and  migradon  habitat.  Fires  and  outbreaks  of  insects  or  disease  are  natural 

22  processes  that  can  be  exacerbated  by  climatic  warming,  drought,  and  fire  suppression. 

23  Aerial  detection  flights  across  Montana  indicate  that  the  amount  of  acres  infested  by  various  insects 

24  is  generally  increasing  (Meyer  2006).  Population  levels  and  associated  insect  damage  decreased  in 

25  2005  and  2006  but  increased  again  in  2007,  when  weather  conditions  where  warmer  and  drier  than 

26  usual  (USPS  and  DNRC  2008).  Overall,  in  many  stands  in  Montana,  beetle-related  damage  has 

27  declined  because  much  of  the  suscepfible  hosts  have  been  killed;  however,  beetle  populations  have 

28  increased  markedly  in  a  few  areas  just  coming  under  attack.  Diseases  are  more  localized  and  less 

29  prevalent  than  insect  infestations,  with  a  few  notable  exceptions.  Root-disease-caused  mortality  is 

30  more  common  west  of  the  Continental  Divide,  causing  more  than  1  million  acres  of  mortality. 

3 1  WTiite  pine  blister  rust  continues  to  have  a  serious  effect  on  western  white  pine  populations,  which 

32  currently  comprise  less  than  5  percent  of  the  original  5  million  acres.  Recent  efforts  that  may 

33  improve  conditions  include  the  development  of  seedling  stock  with  increased  resistance  and  a  new 

34  pruning  technique  that  improves  survival  of  affected  trees. 

35  Current  fire  trends  toward  increasingly  severe  fire  seasons  with  more  acres  burned  are  expected  to 

36  continue  into  the  near  term  due  to  climate  change  and  existing  high  wildfire  fuel  loads  (Westerling 

37  et  al.  2006).  Among  the  many  factors  influencing  fire  risk,  forest  management  activities  are  one 

38  factor  that  can  directly  reduce  frre  risk  in  a  forest  stand  (Fiedler  et  al.  2004).  DNRC  uses 

39  silvicultural  treatments  to  mimic  the  effects  of  naturally  occurring  disturbance  regimes  in  a  given 

40  forest  tvpe  by  using  prescriptions  that  will  create  conditions  similar  to  what  a  naturally  occurring 

41  event,  such  as  fire,  would  have  historically  created.  The  use  of  such  pracdces  would  continue  under 

42  all  altematives.  Therefore,  under  all  action  alternatives,  there  would  be  no  cumulative  effects  of  the 
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1  proposed  action  alternatives  on  fire  risk.  In  most  areas,  the  potential  contribution  of  DNRC- 

2  managed  lands  to  the  overall  fire  risk  is  low,  because  most  forested  trust  lands  are  isolated,  scattered 

3  parcels,  relative  to  the  large  blocks  of  federal  and  private  lands. 

4  There  is  growing  scientific  consensus  that  global  greenhouse  gas  levels  are  rising.  It  is  widely 

5  accepted  that  increased  use  of  fossil  fiiels,  worldwide  reduction  of  forests,  and  other  human 

6  activities  are  contributing  to  atmospheric  levels  of  greenhouse  gases,  especially  CO2,  which  far 

7  surpass  historical  norms.  CO2  is  being  produced  at  a  rate  faster  than  the  rate  at  which  the  biosphere 

8  can  sequester  or  fix  it,  therefore  raising  the  concentrafion  of  CO2  in  the  earth's  atmosphere. 

9  Although  the  degree  of  temperature  change  and  the  extent  to  which  climate  will  be  affected  are 

10  under  debate,  the  consensus  among  scientists  on  the  IPCC  is  that  this  rise  in  greenhouse  gas  levels 

1 1  will  cause  gradual  warming  and  global  climate  change  (IPCC  2007). 

12  The  rise  in  global  temperature  is  already  apparent;  in  the  past  century,  mean  global  surface 

13  temperatures  have  risen  between  0.5  and  1.0°  F  (EPA  2002).  While  this  increase  may  seem  minor, 

14  the  effects  of  this  warming  trend  could  be  significant,  especially  in  light  of  widely  accepted 

15  predictions  regarding  the  rate  at  which  warming  will  continue.  In  its  2007  assessment  report,  the 

16  IPCC  modeled  scenarios  using  various  levels  of  CO2  mitigation  to  predict  the  temperature  rise 

17  associated  with  each  one,  and  determined  that  mean  global  surface  temperature  will  rise  between 

18  1.1  and  6.4°  C  (2  to  1 1.5  °  F)  by  the  year  2099,  with  a  mid-range  predicrion  of  3°  C  (5.4°  F) 

19  (IPCC  2007). 

20  Impacts  of  global  cHmate  change  will  include  altered  precipitation  pattems  and  an  increase  in 

21  frequency  and  severity  of  extreme  weather  events,  such  as  storms,  floods,  and  drought.  Climate 

22  change  will  also  likely  impact  natural  ecosystems  and  associated  biodiversity;  socioeconomics, 

23  especially  in  areas  that  rely  on  resource  extraction  and  agriculture;  and  human  health  and  activities 

24  (RUS  and  MDEQ  2007). 

25  Global  climate  change  will  affect  various  regions  of  the  world  differently.  Montana  will  most  likely 

26  be  affected  by  changes  in  precipitation,  as  weather  pattems  shift  and  warmer  temperatures  influence 

27  the  fi"equency  and  duration  of  storms.  Biodiversity  and  natural  ecosystems  will  likely  display  the 

28  evidence  of  subtle  climatic  differences.  These  impacts  will  vary  depending  on  the  sensitivities  of 

29  different  habitat  types  and  different  species.  Montana  will  also  potentially  see  a  socioeconomic 

30  impact,  as  climate  change  will  likely  influence  timber  harvests,  agriculture,  and  recreation. 

31  Climatic  conditions  play  a  substantial  role  in  determining  the  distribution  of  many  species  offish 

32  and  wildlife,  particularly  cold-water-adapted  species  such  as  bull  trout  (Rieman  et  al.  2007).  A 

33  recent  review  of  the  effects  of  climate  change  on  fish  and  wildlife  (ISAB  2007)  identified  the 

34  following  probable  consequences  of  global  warming  in  the  Columbia  River  basin,  which  extends 

35  into  western  Montana:  (1 )  warmer  temperatures  will  result  in  more  precipitation  falling  as  rain 

36  rather  than  snow,  (2)  snowpack  will  diminish  and  streamflow  timing  will  be  altered,  (3)  peak  river 

37  flows  will  likely  increase,  and  (4)  water  temperatures  will  continue  to  rise.  Based  on  modeled 

38  changes  in  the  lower  elevafional  limits  of  bull  trout  distributions  in  the  interior  Columbia  River 

39  basin,  Rieman  et  al.  (2007)  determined  that  a  warming  climate  could  result  in  losses  of  thermally 

40  suitable  natal  habitat  area  ranging  fi-om  1 8  to  92  percent.  In  a  study  that  modeled  the  effects  of 

41  geomorphology,  climate,  and  fire  on  stream  temperature  across  a  sixth-order  stream  network  in 

42  central  Idaho,  Isaak  et  al.  (2007)  found  that  most  habitat  loss  in  that  area  was  attributable  to  recent 
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1  trends  of  increasing  air  temperature  and  decreasing  flows.  Brick  et  al.  (2008)  predicted  that  a 

2  warming  climate  will  cause  spring  runoff  to  begin  a  month  earlier,  resulting  in  low  water  flows 

3  during  the  summer  and  fall  months.  This  could  affect  the  reproductive  success  of  bull  trout,  which 

4  spawn  during  late  summer  low  flows,  as  discussed  in  Section  4.8.3. 1  (HCP  Fish  Species  -  Bull 

5  Trout). 

6  Slope  failures  (also  called  mass  movements  or  landslides)  are  a  concern  for  aquatic  species  because 

7  sediments  from  landslides  can  enter  watercourses  and  reduce  aquatic  habitat  quality.  Potential 

8  effects  on  aquatic  species  and  habitats  may  include  excess  sedimentation,  loss  of  connectivity  and 

9  habitat  complexity,  and  degradation  to  spawning,  rearing,  and  migration  habitats.  If  left 

10  unstabilized,  mass  movements  can  become  a  chronic  source  of  sedimentation  to  adjacent  streams. 

1 1  Although  mass  mo\ement  events  t>'pically  occur  within  a  relatively  small  area,  they  can  have  more 

1 2  extensi\  e  effects  on  aquatic  habitat  by  affecting  downstream  conditions. 

1 3  Flooding  on  HCP  project  area  lands  occurs  most  often  when  a  large  snowpack  melts  rapidly,  after 

14  large  rain-on-snow  events,  or  when  isolated  storm  events  overwhelm  the  drainage  capacity  of  a 

1 5  waterbody.  The  primary'  concerns  in  the  e\ent  of  a  severe  flood  are  sedimentation  of  streams, 

1 6  erosion  of  stream  banks,  and  the  incapacitation  of  stream  crossing  structiires. 

1 7  Potential  effects  on  individual  grizzly  bears  or  lyax  or  their  habitats  resulting  from  mass  movements 

18  or  floods  are  expected  to  be  minimal;  DNRC  and  the  USFWS  determined  that  these  e\'ents  would 

19  not  warrant  additional  mitigation  measures  beyond  those  identified  in  the  conservation  strategies  for 

20  those  two  species.  Therefore,  no  triggers  or  responses  were  developed  for  grizzly  bears  or  lynx  in 

2 1  the  event  of  mass  movement  or  floods. 

22  DNRC  regularly  responds  to  natural  disturbance  events  that  affect  forest  health  on  trust  lands  by 

23  scheduling  timber  har\'ests  to  capture  the  salvage  value  of  affected  trees.  Timber  salvage  is  a 

24  covered  activity  that  is  specifically  addressed  through  se\'eral  of  the  HCP  commitments.  Because 

25  the  quality  of  wood  in  dead  trees  deteriorates  quickly,  the  associated  environmental  re\iew 

26  processes  are  often  conducted  under  compressed  timelines.  In  addition.  DNRC's  sahage  timber 

27  program  (MCA  77-5-207)  provides  for  the  timely  salvage  logging  of  dead  and  dying  timber  that  is 

28  threatened  by  insects,  disease,  fire,  or  windthrow.  This  mandate  requires  DNRC  to  move  forward  in 

29  a  timely  manner  after  an  e\ent  occurs;  therefore,  sahage  projects  are  often  processed  as  emergency 

30  situations.  Blowdown  events  and  subsequent  forest  management  acti\ities  are  often  small,  localized 

3 1  projects  that  typically  occur  as  small  salvage  sales  through  a  timber  permit. 

32  DNRC's  response  to  a  mass  movement  may  include  small-scale  sahage  of  damaged  trees, 

33  depending  on  the  stabilit>'  and  accessibility  of  the  site.  More  typically.  DNRC"s  response  includes 

34  an  attempt  to  stabilize  the  site  to  prevent  further  erosion  and  sedimentation  to  sensitive  streams. 

35  Similarly,  responses  to  flood  events  include  stabilization  of  sites  with  a  high  risk  of  sediment 

36  delivery. 

37  4.9.6.2  Effects  of  the  Alternatives 

38  Under  Altemati\'e  1,  DNRC  would  continue  to  use  interdisciplinary  expertise  in  the  design  of 

39  salvage  projects  to  avoid  or  minimize  impacts  to  fish  and  wildlife  species  (including  the  HCP 
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1  species)  in  compliance  with  applicable  ARMs.  There  would  be  no  formal,  systematic  process  for 

2  incorporating  USFWS  input  into  project  design  and  implementation. 

3  Under  all  three  action  altematives,  DNRC  would  still  use  interdisciplinary  expertise  to  design 

4  salvage  projects  in  compliance  with  applicable  ARMs.  In  addition,  however,  DNRC  would  apply 

5  relevant  HCP  commitments  specifically  designed  to  minimize  and  mitigate  the  effects  of  forest 

6  management  activities  on  HCP  species.  DNRC  would  also  implement  the  changed  circumstances 

7  process,  which  would  involve  notifying  the  USFWS  of  the  change,  assessing  site  conditions,  and 

8  preparing  a  response  plan.  Through  this  process,  DNRC  would  solicit  input  from  the  USFWS  on 

9  mitigation  measures  to  be  included  in  salvage  projects  stemming  from  changed  circumstances.  By 

10  including  USFWS  input  and  participation  in  project  planning  and  design,  the  changed 

1 1  circumstances  process  under  the  action  altematives  would  add  assurances  that  the  needs  offish  and 

12  wildlife  species  and  habitat  are  addressed  in  such  projects. 

13  fri  addition  to  incorporating  USFWS  participation  in  salvage  project  planning,  the  changed 

14  circumstances  process  would  address  sfrategies  that  would  not  be  implemented  under  Alternative  1. 

1 5  These  sfrategies  are  described  in  HCP  Chapter  6  (Appendix  A,  HCP).  Collectively,  these 

16  commitments  would  result  in  greater  consideration  of  the  needs  of  HCP  fish  species,  grizzly  bears, 

1 7  and  lynx  in  the  design  and  implementation  of  salvage  projects,  compared  to  Alternative  1 ,  and  may 

1 8  include  additional  commitments  to  address  new  effects  on  the  HCP  species  specific  to  the  natural 

19  disturbance  event. 

20  Although  the  potential  effects  of  climate  change  are  beginning  to  be  understood  (including 

2 1  droughts,  floods,  glacial  melting,  changes  in  insect  and  disease  infestations,  shifts  in  species 

22  distribution,  and  changes  in  the  timing  of  natural  events),  DNRC  and  the  USFWS  lack  sufficient 

23  site-specific  information  to  plan  for  and  manage  the  effects  of  climate  change  at  this  time.  No 

24  policy  or  change  in  management  related  to  climate  change  has  been  proposed  under  the  HCP.  New 

25  research  and  guidance  materials  related  to  the  future  management  of  state  forests  in  light  of  climate 

26  change  and  potential  effects  of  climate  change  on  the  HCP  species  would  be  a  topic  of  discussion  as 

27  necessary  between  DNRC  and  the  USFWS  at  scheduled  annual  meetings.  Both  parties  would  work 

28  together  to  develop  appropriate  responses  to  new  research  or  guidance  materials  regarding  the 

29  impacts  of  climate  change  on  forest  management  and/or  the  HCP  species. 

30  4.9.7  Other  Wildlife  Species 

3 1  While  there  are  no  changes  being  proposed  for  management  of  other  non-HCP  species,  this  section 

32  addresses  whether  implementing  one  of  the  altematives  could  affect  non-HCP  species. 

33  The  analyses  of  non-HCP  species  are  addressed  in  two  ways.  First,  all  species  potentially  occurring 

34  in  the  planning  area  are  addressed  using  wildlife  habitat  associations,  where  each  species  is 

35  associated  with  various  habitats  they  use,  then  the  effects,  if  any,  to  these  habitats  are  described. 

36  Second,  several  species  are  analyzed  further,  due  to  their  special  status,  or  a  potential  for  effects  on 

37  their  habitat  from  forest  management  under  one  or  more  of  the  action  altematives. 

38  4.9.7.1   Wildlife  Habitat  Associations 

39  In  Table  E4-7  in  Appendix  E,  EIS  Tables,  each  species  that  is  known  or  expected  to  occur  in  the 

40  planning  area  is  listed  and  associated  with  one  or  more  of  the  various  habitat  categories.  The 
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1  information  contained  in  this  table  is  necessarily  general  due  to  the  large  number  of  species 

2  addressed,  but  serves  as  a  useful  tool  for  understanding  general  forest  structural  associations  of 

3  various  species.  Where  there  may  be  indications  of  changes  associated  with  an  action  alternative, 

4  such  as  relative  amounts  of  mature  or  old-growth  forest,  corresponding  anticipated  effects  are 

5  also  likely  to  be  expected  for  species  closely  associated  with  these  conditions  as  indicated  in 

6  Table  4.9-24. 

7  Upland  Forest  Successional  Stages  and  Cover  Types 

8  Affected  Environment 

9  Forest  management  activities  may  alter  the  distribution  of  forest  successional  stages  and  cover  types 

10  on  the  landscape.  Different  wildlife  species  have  varying  levels  of  association  with  the  various 

1 1  successional  stages;  some  species,  for  example,  are  primarily  associated  with  young  forests,  and 

12  others  are  primarily  associated  with  mature  and  old-growth  forests  (Table  E4-7  in  Appendix  E,  HIS 

13  Tables).  Similarly,  some  species  are  associated  with  particular  forest  cover  types,  which  are  defined 

14  by  the  dominant  tree  species  present  in  forest  patches  or  stands.  Landscape-scale  changes  in  the 

15  availability  of  these  habitat  types  may  affect  the  distribution  and  composition  of  wildlife  species 

1 6  communities  on  trust  lands.  The  species  being  analyzed  and  their  association  with  the  various  forest 

1 7  successional  stages  are  identified  in  Table  E4-7  in  Appendix  E,  EIS  Tables. 

1 8  Current  DNRC  forest  management  practices  and  regulations  are  designed  to  provide  a  range  of 

19  forest  successional  stages  and  cover  types  across  the  landscape.  The  philosophy  is  that  a  diverse 

20  array  of  native  wildlife  is  best  maintained  and  promoted  by  providing  for  diverse  habitat  conditions. 

21  The  DNRC  forest  inventory  program  defines  six  forest  successional  stages:  (1)  grass/forb, 

22  (2)  seedling/sapling,  (3)  poletimber,  (4)  young  sawtimber,  (5)  mature  sawtimber,  and  (6)  old 

23  growth.  The  Forest  Management  ARMs  do  not  specify  requirements  for  the  spatial  or  temporal 

24  distribution  of  these  successional  stages.  Currently,  more  than  50  percent  of  the  forested  habitat  in 

25  the  planning  area  and  the  HCP  project  area  is  in  the  young  sawtimber  or  mature  sawtimber  stage 

26  (Table  4.9-24).  The  most  common  forest  cover  types  in  the  HCP  project  area  are  ponderosa  pine, 

27  western  larch/Douglas-fir,  Douglas-fir,  and  mixed  conifer  (Table  4.2-7).  The  distribution  of  these 

28  cover  types  varies  geographically.  The  CLO  and  SWLO  have  a  higher  proportion  of  the  Douglas- 

29  fir  and  ponderosa  pine  cover  types,  which  are  typically  found  on  the  warmer,  drier  sites  more 

30  common  in  the  eastern  and  southern  parts  of  the  state.  In  contrast,  the  mixed  conifer  and  western 

3 1  larch/Douglas-fir  cover  types  are  more  prevalent  on  the  cooler,  moist  sites  found  in  the  NWLO 

32  (Table  4.2-7).  DNRC's  forest  management  activities  are  designed  to  move  stands  toward  DFCs, 

33  which  identify  target  amounts  of  each  cover  type  in  each  land  office. 

34  Among  forest  successional  stages,  wildlife  species  diversity  is  greatest  in  the  mature  sawtimber  and 

35  old-growth  stages.  Within  the  planning  area,  there  are  199  species  associated  with  mature 

36  sawtimber  and  1 74  species  associated  with  old  growth  (Table  4.9-24).  These  two  successional 

37  stages  support  diverse  communities  of  flora  and  fauna  and  contain  ecological  features,  such  as  large 

38  snags  and  down  logs,  often  found  in  lower  abundance  in  younger  stands.  Some  species,  while 

39  found  in  more  than  one  successional  stage,  are  associated  most  closely  with  the  mature  sawtimber 

40  and  old-growth  stages. 
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1  Risk  Factor:  Timber  hanesting  and  associated  activities  may  alter  the  representation  of  various 

2  forest  successional  stages  and  co\er  types,  which  could  adversely  affect  the  amount  of  habitat  for 

3  wildlife  species  found  in  the  planning  area  and  project  area. 

4  Environmental  Consequences 

5  Similar  to  current  management  policies,  none  of  the  alternatives  would  require  DNRC  to  maintain 

6  target  amounts  of  specific  successional  stages.  The  availability  and  distribution  of  these  stages  in 

7  the  HCP  project  area  would  be  a  product  of  varying  amounts  and  intensity  of  forest  management 

8  activity  under  the  alternatives.  Also,  under  all  alternatives.  DNRC  would  continue  to  manage  stands 

9  toward  a  DFC.  As  described  in  Section  4.2  (Forest  Vegetation),  the  various  conser\'ation 

10  commitments  proposed  under  the  action  alternatives  would  not  be  expected  to  result  in  appreciable 

1 1  landscape-scale  differences  in  proportions  of  different  forest  successional  stages  or  cover  types  on 

1 2  HCP  project  area  lands.  Analysis  in  this  section  is  based  on  material  presented  in  Section  4.2 

13  (Forest  Vegetation),  which  describes  the  forest  modeling  process  that  was  used  to  estimate  the 

14  anticipated  distribution  of  these  successional  stages  and  co\  er  types  under  the  alternatives. 

1 5  Regarding  cover  types,  the  alternatives  would  not  be  expected  to  result  in  substantial  differences  in 

16  distribution  of  cover  types  in  the  HCP  project  area  (see  Section  4.2.2.3,  Forest  Vegetation  -  Cover 

17  Types  and  Desired  Future  Conditions).  Under  all  alternatives,  progress  toward  DFCs  would 

1 8  continue,  with  serai  forest  types  increasing  and  late-successional  forest  types  decreasing  compared 

19  to  current  levels.  The  effects  on  wildlife  species  associated  with  these  cover  types  would  be  similar 

20  under  all  four  alternatives,  and  would  likely  consist  of  displacement  or  temporary  disturbance  of 

2 1  animals  in  localized  areas  where  cover  type  changes  occur. 

22  Across  the  project  area,  model  results  show  the  acreage  in  the  seedling/sapling  structural  stage 

23  increasing  compared  to  current  conditions  under  all  alternatives,  and  the  poletimber  and  young 

24  sawtimber  stages  decreasing  (Table  4.2-15).  Increases  in  the  amount  of  seedling/'sapling  forest 

25  would  range  from  approximately  54,000  acres  under  Alternative  3  to  approximately  72,000  acres 

26  under  Alternatives  2  and  4.  Wildlife  species  associated  with  forest  in  the  seedling/sapling  stage 

27  would  have  more  success  in  areas  where  this  habitat  type  becomes  more  abundant.  Wildlife 

28  associated  with  poletimber  and  young  sawtimber  may  be  displaced  from  localized  areas  where 

29  timber  har\  est  occurs,  dependent  upon  availability  of  habitat  in  adjacent  areas. 

30  Throughout  the  project  area,  the  availability  of  mature  sawtimber  would  be  expected  to  decrease  by 

3 1  approximately  1  percent  under  Alternative  1  and  6  percent  under  Altemati\es  2  and  4,  but  increase 

32  by  approximately  1  percent  under  Alternative  3.  These  differences  reflect  varying  levels  of 

33  management  restrictions  in  the  Stillwater  Core  and  riparian  areas  under  the  alternatives,  with  the 

34  least  restrictions  under  Alternatives  2  and  4  and  the  greatest  restrictions  under  Alternative  3.  These 

35  slight  variations  in  the  availability  of  mature  sawtimber  under  the  alternatives  would  not  be 

36  expected  to  result  in  discemable  effects  on  wildlife  species  associated  with  this  successional  stage  at 

37  the  landscape  scale.  Some  localized  effects  may  occur  such  as  displacement  or  disturbance  of 

38  wildlife. 

39  DNRC's  policies  and  management  approach  for  old-growth  stands  would  not  change  under  any  of 

40  the  alternatives.  Under  all  four  alternatives,  the  amount  of  old-growth  forest  would  be  expected  to 

41  decrease  throughout  the  project  area  from  a  current  level  of  1 1  percent  to  approximately  8  percent  of 

42  HCP  project  area  lands.  Within  the  Stillwater  Block,  the  amount  of  mature  sawtimber  and  old- 
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1  growth  forest  within  the  Stillwater  Unit  would  likely  be  less  under  Alternatives  2  and  4  because  of 

2  increased  management  flexibility  in  the  Stillwater  Core,  which  would  not  occur  under  Alternatives 

3  1  and  3.  Potential  effects  on  wildlife  from  loss  of  old-growth  habitat  would  be  addressed  at  the 

4  project  level. 

5  Summary 

6  Acres  of  forest  successional  stages  and  cover  types  would  vary  over  the  permit  term.  However,  all 

7  successional  stages  and  cover  types  would  continue  to  be  represented  across  the  landscape. 

8  Localized  effects  on  wildlife  attributed  to  the  removal  of  a  particular  successional  stage  would  be 

9  addressed  at  the  project  level. 

10  Large  Trees.  Snags,  and  Coarse  Woody  Debris 

1 1  Affected  Environment 

1 2  Structures  such  as  large  trees,  snags,  and  C  WD  are  important  habitat  components  for  a  variety  of 

1 3  wildlife  species  (Table  E4-7  in  Appendix  E,  HIS  Tables).  These  habitat  components  are  often 

14  available  in  mature  and  old-growth  forest  stands,  but  less  available  or  absent  from  younger  stands. 

1 5  Some  younger  forests,  however,  may  provide  remnant  large  trees,  snags,  and  C WD,  particularly  in 

16  burned  areas  or  where  forest  management  emphasizes  the  retention  of  such  structures.  Current 

17  DNRC  forest  management  rules  require  maintaining  large  snags  and  snag  recruits  (live  frees  that 

18  provide  future  sources  of  snags)  and  CWD  for  a  variety  of  species  dependent  on  this  type  of  habitat 

1 9  (Table  E4-8  in  Appendix  E,  EIS  Tables).  Some  bird  species,  such  as  the  pileated  woodpecker, 

20  prefer  large  frees  or  snags  for  nesting,  while  some  mammals,  such  as  lynx,  often  use  debris  piles  or 

21  large  fallen  logs  for  den  sites.  CWD  also  provides  habitat  for  species  that  serve  as  prey  for  lynx  and 

22  grizzly  bears. 

23  Risk  Factor:  Forest  management  activities  under  the  alternatives  may  result  in  the  removal  or 

24  destruction  of  structural  elements,  reducing  the  availability  of  these  elements  for  wildlife.  Over 

25  time,  large,  live  trees,  large  snags,  and  CWD  may  become  less  common  in  intensively  managed 

26  forests  without  intentional  efforts  to  retain  these  elements  on  the  landscape. 

27  Environmental  Consequences 

28  Under  all  four  alternatives,  DNRC  would  continue  to  implement  administrative  rules  that  require 

29  CWD  recruitment  and  retention  of  4.5  to  24.5  tons  of  CWD  per  acre,  depending  on  vegetation  type 

30  (Graham  et  al.  1994).  This  amount  is  considered  adequate  to  maintain  desirable  soil  properties  and 

3 1  site  productivity.  DNRC  also  addresses  CWD  retention  for  wildlife  through  these  same 

32  requirements. 

33  As  previously  discussed  in  Section  4.9.4,  Canada  Lynx,  each  of  the  alternatives,  in  various  ways, 

34  increases  the  amount  of  CWD  retained  in  lynx  habitat  for  the  specific  purpose  of  providing  denning 

35  habitat.  Therefore,  in  managed  lynx  habitat,  more  CWD  would  be  retained  in  the  form  of  piled 

36  wood  than  outside  lynx  habitat,  which  would  potentially  benefit  other  species  that  use  CWD  within 

37  these  habitats,  such  as  hares,  voles,  mice,  and  shrews.  The  amount  of  additional  CWD  left  for  the 

38  purpose  of  lynx  habitat  is  not  quantified,  but  for  the  sake  of  other  species  associated  with  the  use  of 

39  CWD,  it  would  be  very  similar  between  altematives. 
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1  Under  all  four  alternatives,  continued  implementation  of  ARMs  specific  to  fishers,  flammulated 

2  owls,  black-backed  v\oodpeckers.  and  pileated  woodpeckers  would  also  encourage  the  retention  of 

3  additional  snags  on  projects  in  habitats  of  these  particular  species.  Under  all  alternatives,  salvage 

4  operations  would  continue  to  retain  minimum  snag  and  CWD  recruitment  levels,  so  no  differences 

5  regarding  effects  on  species  are  expected  for  this  activity  under  any  of  the  alternatives. 

6  Summary 

7  Under  all  four  alternatives,  DNRC  would  continue  to  retain  the  minimum  amounts  of  snags  and 

8  snag  recruitment  trees  currently  specified  in  the  ARMs.  Because  these  ARMs  are  now  part  of  the 

9  HCP.  all  action  alternatives  would  pro\ide  greater  certainty  that  these  important  habitat  attributes 

10  would  be  present  on  HCP  project  area  lands  because  these  requirements  would  be  in  place  under  the 

1 1  50-year  Permit  term. 

12  Forested  Riparian  Habitats 

13  Affected  Environment 

1 4  Forested  riparian  areas  are  among  the  most  valuable  habitats  for  wildlife  (O'Neil  et  al.  200 1 ).  In  the 

15  planning  area,  approximately  300  wildlife  species  utilize  forested  riparian  areas  (Table  E4-7  in 

16  Appendix  E,  HIS  Tables).  These  areas  typically  contain  diverse  and  complex  forest  structural 

1 7  components  (e.g.,  dixersity  of  trees,  shrubs,  and  forbs)  that  pro\ide  forage,  cover,  and  nest  sites  for 

1 8  wildlife.  In  addition,  forested  riparian  areas  provide  travel  and  dispersal  corridors  for  a  variety  of 

19  species,  such  as  marten,  fisher,  and  mountain  lion. 

20  Current  Forest  Management  ARMs  define  riparian,  streamside,  and  wetland  management  zones  and 

2 1  provide  restrictions  on  timber  harvest  and  associated  activities  in  these  areas  (Table  E4-8  in 

22  Appendix  E).  Note  that  the  term  "riparian"  in  this  discussion  includes  those  areas  defined  as 

23  "riparian,"  "wetland,"  and  "streamside"  in  the  ARMs. 

24  Risk  Factor:  Forested  riparian  habitats  may  be  altered  over  time  across  the  landscape  such  that 

25  habitat  for  dependent  species  is  adversely  affected. 

26  Environmental  Consequences 

27  The  aquatic  conservation  strategy  is  the  only  strategy  responsible  for  differences  between  the 

28  alternatives  regarding  conservation  measures  for  riparian,  streamside,  and  wetland  habitat 

29  associated  with  prescriptive  removal  of  timber;  therefore,  this  strategy  is  the  only  one  discussed  in 

30  this  section. 

3 1  The  measures  for  riparian  harvest  differ  between  alternatives  solely  for  the  stands  adjacent  to  Tier  1 

32  streams  (those  that  support  HCP  fish  species).  Definitions  and  management  strategies  for  the  RMZ 

33  and  CMZ  differ  between  the  alternatives.  Management  strategies  adjacent  to  streams  that  do  not 

34  support  HCP  fish  species  are  the  same  for  all  alternatives. 

35  Under  Alternatives  2  and  4.  DNRC  anticipates  conducting  from  45  to  90  acres  of  Tier  1  riparian 

36  har\'est  annually  within  the  548.500-acre  project  area,  compared  to  approximately  7,000  acres  of 

37  total  har\est  annually  witliin  the  project  area.  No  harvest  is  allowed  in  the  riparian  area  under 
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1  Alternative  3.  Under  the  action  alternatives,  of  the  1,578  miles  of  streams  in  the  HCP  project  area, 

2  45 1  miles  (29  percent)  would  be  classified  as  Tier  1  streams. 

3  Alternative  1  (No  Action) 

4  Alternative  1  reflects  the  current  management  practices  regarding  conserving  riparian  habitat  as 

5  defined  by  Tables  E3-3  and  E4-8  in  Appendix  E,  EIS  Tables.  In  Altemative  1 ,  for  Class  1  and  2 

6  streams  and  lakes,  the  SMZ  is  defined  as  beginning  fi-om  the  OHWM  to  50  or  100  feet,  depending 

7  on  the  slope,  and  must  be  extended  to  include  adjacent  wetlands.  Where  fish  exist  in  waterbodies, 

8  the  RMZ  extends  fi-om  the  OHWM  to  the  SPTH.  Adequate  amounts  of  shade  and  CWD  retention 

9  are  determined  at  the  project  level.  No  clearcutting  is  allowed  in  the  SMZ,  and  harvest  must  retain 

10  50  percent  of  the  trees  greater  than  or  equal  to  8  inches  dbh  or  10  trees  per  100-foot  segment, 

1 1  whichever  is  greater,  as  well  as  shrubs  and  sub-merchantable  trees.  Some  allowances  for  salvage 

12  harvest  are  permitted.  In  Class  3  streams  and  other  bodies  of  water,  the  SMZ  is  defmed  as  the 

13  OHWM  to  50  feet.  An  RMZ  is  not  established.  Montana  Forestry  BMPs  regulate  borrow  and 

14  gravel  pits,  which  should  be  located  as  close  to  road  activities  as  possible.  Large  gravel  pits  also 

15  follow  requirements  for  Opencut  Mining  Permits.  DNRC  and  grazing  licensees  are  required  to 

16  mitigate  or  rehabilitate  riparian  and  stream  channel  damage  when  it  is  greater  than  the  level 

17  specified  in  the  ARMs,  but  no  specific  timeframes  or  structured  commitments  that  verify  when 

1 8  corrective  measures  would  be  implemented  are  provided  in  the  ARMs.  In  this  altemative,  there  is 

19  flexibility  to  manage  stands  in  the  RMZ  outside  the  SMZ.  In  RMZ  stands  that  are  managed 

20  intensively,  terrestrial  species  that  prefer  riparian  edge  habitat  with  more  open  canopies,  such  as 

21  red-tailed  hawks  and  yellow  pine  chipmunks,  would  potentially  benefit  within  the  limited  amount  of 

22  stream  miles  treated. 

23  Alternative  2  (Proposed  HCP) 

24  Under  Altemative  2  class  1  streams  and  lakes  with  HCP  fish  species  would  have  an  RMZ  of  the 

25  OHWM  to  the  100-year  site  index  tree  height  (typically  80  to  100  feet).  This  can  be  extended  for 

26  CMZ  with  specific  harvest  prescripdons  for  Type  1  and  Type  2  CMZ  that  include  the  entire  flood- 

27  prone  area.  There  would  be  a  25-foot  no-harvest  buffer  in  the  RMZ.  Theremainder  of  the  RMZ 

28  would  retain  50  percent  of  trees  greater  than  or  equal  to  8  inches  dbh,  as  well  as  shrubs  and 

29  sub-merchantable  trees.  No  less  than  1 5  percent  of  the  total  riparian  area  within  each  DNRC 

30  administrative  unit  would  be  in  a  non-stocked  or  seedling/sapling  stage.  The  requirements  for  Class 

3 1  1  streams  and  lakes  with  non-HCP  fish  species,  and  Class  2  and  3  streams  and  other  bodies  of  water 

32  are  the  same  as  Altemative  1 . 

33  Similar  to  Altemafive  1,  this  altemative  has  some  flexibility  to  manage  stands  in  the  RMZ  outside 

34  the  SMZ.  In  RMZ  stands  that  are  managed  intensively,  species  that  prefer  more  open  canopies, 

35  such  as  meadow  voles  and  Wilson's  warblers,  would  benefit.  The  conservafion  of  riparian  stands 

36  adjacent  to  Tier  1  streams  is  more  prescriptive  and  certain  than  that  specified  in  Altemative  1,  and 

37  would  provide  somewhat  more  diverse  and  closed  canopies  than  Altemative  1 .  Species  that  benefit 

38  fi-om  those  stand  conditions  for  nesting,  foraging,  and  dispersal  would  have  slightly  more  success  in 

39  stands  managed  under  this  altemative.  In  managed  stands  adjacent  to  Tier  1  streams,  the  25-foot 

40  no-harvest  buffer  would  benefit  species  that  rely  primarily  on  minimal  ground  disturbance  and 

41  closed  stands  in  the  area  closest  to  the  stream,  such  as  the  veery  tlirush  and  kingfishers.  However, 

42  since  only  29  percent  of  the  streams  in  the  project  area  are  Tier  I  streams,  the  majority  of  the 

43  riparian  buffers  would  be  managed  similarly  to  Altemative  1 . 
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1  Alternative  3  (Increased  Conservation  HCP) 

2  Altemati\e  3  is  the  same  as  Altemarive  2,  but  the  no-harvest  buffer  would  be  the  entire  RMZ  and 

3  would  be  extended  to  include  the  CN4Z.  No  har\est  in  the  entire  floodprone  width  of  both  Type  1 

4  and  Type  2  CMZs  is  part  of  this  alternative.  This  alternative  would  offer  the  widest  and  most  intact 

5  riparian  corridor,  adjacent  to  Tier  1  streams,  to  the  benefit  of  species  that  utilize  closed  canopy 

6  riparian  habitat,  such  as  red-backed  voles  and  fishers.  Howexer,  because  only  29  percent  of  the 

7  streams  in  the  project  area  are  Tier  1  streams,  the  majority  of  the  riparian  buffers  would  be  managed 

8  similarly  to  Alternative  1 . 

9  Alternative  4  (Increased  Management  Flexibility  HCP) 

10  Alternative  4  is  the  same  as  Alternative  1.  but  the  25-foot  no-har\est  buffer  would  be  in  place,  and 

1 1  from  25  to  50  feet  all  shrubs  and  sub-merchantable  trees  and  at  least  50  percent  of  trees  greater  than 

12  or  equal  to  8  inches  dbh  would  be  retained.  CMZs  would  be  managed  as  in  Alternative  2.  This 

1 3  alternative  would  offer  more  protection  of  riparian  resotirces  than  Alternative  1 ,  but  not  as  much  as 

14  Alternatives  2  or  3.  Among  the  alternatives.  Alternative  4  has  the  most  flexibility  to  manage  stands 

15  in  the  Tier  1  RMZ  outside  the  SMZ.  In  RMZ  stands  that  are  managed  intensively,  species  that 

16  prefer  more  open  canopies,  such  as  chipping  sparrows  and  song  sparrows,  would  have  more 

1 7  opportunities  to  benefit  under  this  alternative.  As  previously  discussed  under  Alternative  2  above, 

18  in  managed  stands  adjacent  to  Tier  1  streams,  the  25-foot  no-har\'est  buffer  would  benefit  species 

19  that  rely  primarily  on  minimal  ground  disturbance  and  closed  stands  in  the  area  closest  to  the 

20  stream.  Howe\er,  because  29  percent  of  the  streams  in  the  project  area  are  Tier  1  streams,  the 

2 1  majority  of  the  riparian  buffers  would  be  managed  similarly  to  Alternative  1 . 

22  Displacement  Effects 

23  Under  all  alternatives,  species  that  utilize  riparian  corridors  for  nesting,  foraging,  and  dispersal  may 

24  be  temporarily  displaced,  depending  on  the  time  of  year  nearby  activities  occur.  Displacement 

25  would  occur  due  to  the  physical  presence  of  humans  and  logging  equipment  in  and  around  the 

26  riparian  zone  during  implementation  of  project  activities.  Under  Alternative  3,  the  effect  may  be 

27  slightly  less  in  stands  adjacent  to  Tier  1  streams,  due  to  the  wider  no-harvest  buffer;  however,  some 

28  displacement  would  still  be  likely. 

29  Gravel  Pits 

30  All  action  alternatives  would  prohibit  construction  of  gravel  pits  within  SMZs  and  RMZs  associated 

3 1  with  all  Class  1  streams  and  lakes  and  Class  2  streams.  This  commitment  would  protect  the 

32  majority  of  the  riparian  areas  from  habitat  loss  due  to  removal  of  vegetation,  disturbance,  and 

33  potentially  detrimental  effects  on  water  quality.  How  ever,  one  medium  non-reclaimed  pit  would  be 

34  allowed  within  the  portion  of  the  RMZ  extending  beyond  the  SMZ  in  the  Stillwater  Block  and  Swan 

35  River  State  Forest.  Under  all  alternatives,  along  class  3  streams,  gravel  pits  would  adhere  to  the 

36  Montana  Forestry  BMPs  described  for  Altemative  1 .  All  action  alternatives  would  protect  riparian 

37  habitat  and  riparian  dependent  species  from  gravel  pits  similarly,  and  slightly  more  than 

38  Altemative  1. 

39  Summary 

40  Alternatives  1 ,  2,  and  4  allow  for  the  most  intensive  management  in  the  riparian  area.  Species  that 

41  prefer  canopies  that  are  more  open  may  have  more  success  in  stands  managed  under  these 

Montana  DXRC  4-353  Chapter  4 

Draft  E/S  Wildlife  and  Wildlife  Habitat 


1  alternatives.  Alternative  3  would  provide  the  largest  and  most  intact  buffers  of  all  alternatives  for 

2  SMZs,  RMZs,  and  CMZs.  Alternative  2  would  provide  protection  for  the  riparian  zone,  but  also 

3  offers  some  management  within  that  zone  while  protecting  valuable  nesting  and  dispersal  habitat  for 

4  species.  Alternative  4  would  offer  more  management  flexibility  than  Alternative  2,  but  would 

5  provide  more  protection  of  riparian  habitat  than  the  current  situation,  Alternative  1 .  Alternatives  2, 

6  3,  and  4  each  have  a  25-foot  no-harvest  buffer.  Species  that  rely  primarily  on  the  area  closest  to  the 

7  stream,  or  that  prefer  closed,  dark  canopies,  or  that  prefer  undisturbed  soil  would  benefit  by  having 

8  the  no-harvest  buffer.  Under  Alternative  1,  those  same  species  may  experience  more  impacts  due  to 

9  the  lack  of  the  25-foot  no-harvest  buffer.  Alternative  4  allows  the  most  flexibility  for  management 

1 0  outside  the  25-foot  no-harvest  buffer  and  subsequently  would  provide  the  most  benefits  to  species 

1 1  that  prefer  open  stands,  and  the  least  benefits  to  species  that  prefer  closed  stands.  Outside  the 

12  25-foot  no-harvest  buffer,  the  difference  in  effects  of  Alternatives  1  and  2  are  minimal  when 

13  considered  at  the  landscape  level. 

14  Habitat  Linkage  for  Non-HCP  Species 

1 5  Habitat  linkage  is  important  for  a  wide  variety  of  species  in  addition  to  grizzly  bears  and  lynx. 

16  Species  with  large  home  ranges  require  broad  expanses  of  habitat  of  varying  vegetation  types  and 

1 7  serai  stages  relative  to  their  life  history  requirements.  Examples  of  species  with  large  home  ranges 

1 8  are  elk,  mountain  lions,  and  wolverines.  Combinations  of  multiple  human  actions  on  the  landscape 

19  that  can  fragment  habitat  and  disrupt  linkages  include  residential  developments,  highways,  large 

20  clearcuts,  transmission  lines,  and  ski  areas,  to  name  a  few.  hi  addition,  species  with  moderate-  and 

2 1  small-sized  home  ranges  can  also  be  affected  by  the  same  or  similar  actions,  but  at  smaller  scales. 

22  Small  mammals  (such  as  northern  bog  lemmings),  amphibians,  and  reptiles  can  have  suitable 

23  habitat  patches  and  riparian  corridors  bisected  by  roads,  railways,  transmission  lines,  and  homes, 

24  which  can  serve  to  affect  habitat  quality  and/or  restrict  movement  and  isolate  local  populations. 

25  Affected  Environment 

26  The  affected  environment  and  analysis  methodologies  in  the  grizzly  bear  and  lynx  analyses 

27  (Sections  4.9.3,  Grizzly  Bear,  and  4.9.4,  Canada  Lynx)  were  used  to  consider  effects  to  linkage  for 

28  non-HCP  species. 

29  There  are  more  than  6  million  estimated  acres  of  potential  linkage  lands  in  the  planning  area,  of 

30  which  123,5 13  acres  (2  percent)  he  within  the  HCP  project  area  (Table  4.9-9). 

31  Environmental  Effects 

32  The  effects  to  linkage  habitat  for  non-HCP  species  would  closely  resemble  the  effects  to  linkage 

33  habitat  for  grizzly  bear  and  lynx.  In  terms  of  scale,  given  the  amount  and  distribution  of  trust  lands 

34  in  western  Montana,  habitat  connectivity  between  linkage  zones  is  likely  to  be  most  influenced  by 

35  land  use  and  management  on  other  ownerships,  rather  than  by  DNRC  forest  management. 

36  Under  Alternative  1,  forest  patch  size,  shape,  connectivity,  and  habitat  fragmentation  would 

37  continue  to  be  considered  at  the  project  level  under  ARM  36. 1 1 .41 5.  Linkage  habitat  for  non-HCP 

38  species  would  be  conserved  through  the  implementation  of  that  rule  and  tlirough  rules  pertaining  to 

39  grizzly  bears,  lynx,  and  fishers. 
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1  All  three  action  alternatives  provide  a  greater  certainty  of  maintaining  linkage  habitat  than 

2  Alternative  1 .  The  action  alternatives  would  impro\'e  on  the  amount  and  quality  of  linkage  zones 

3  when  compared  to  Alternative  1,  especially  within  the  Stillwater  Block  and  Swan  River  State 

4  Forest,  due  to  the  variety  of  complementary  mitigation  measures  incorporated  within  those  areas, 

5  such  as  limits  on  road  densities,  cover  requirements,  and  requirements  to  pro\ide  quiet  areas  with 

6  limited  commercial  activity. 

7  Alternative  3  provides  tighter  controls  on  public  and  administrative  motorized  access  and  retains  the 

8  Stillwater  Core,  thereby  pro\iding  the  greatest  degree  of  habitat  quality  associated  with  a  formally 

9  identified  linkage  zone  along  Highway  93.  Collectively,  these  additional  measures  would  result  in 

1 0  more  conservation  of  linkage  habitat  than  Alternatives  1 ,  2,  or  4. 

1 1  4.9.7.2  Further  Analysis  for  Specific  Non-HCP  Species 

12  In  this  section,  several  species  are  analyzed  in  more  detail  due  to  their  particular  status,  or  an 

13  increased  potential  for  effects  to  their  habitat  from  forest  management  under  one  or  more  of  the 

14  action  altemati\'es.  To  identify  which  species  required  more  analysis,  several  important 

15  designations  of  species  were  reviewed:  federally  listed  species,  DNRC-listed  species,  state-listed 

1 6  species,  big  game,  game  birds,  fiirbearers,  and  migratory  birds. 

17  Federally  Listed  Species 

18  Gray  wolf  receives  further  analysis,  because  it  is  a  federally  listed  wildlife  species  that  occurs  in  the 

19  planning  area  and  HCP  project  area. 

20  DNRC-listed  Species 

21  DNRC-listed  species  are  identified  in  Table  E4-10  in  Appendix  E,  EIS  Tables.  They  are  sensitive 

22  species  that  are  closely  associated  with,  or  indirectly  associated  with,  forested  habitats  in  Montana. 

23  They  are  species  DNRC  routinely  considers  in  project  planning  when  the  species  has  the  potential 

24  to  occur  in  the  project  area.  DNRC  generates  and  modifies  the  list  relying  principally  on 

25  information  and  classification  systems  developed  by  the  USPS  and  MNHP.  The  listing  is  based  on 

26  the  general  geographic  distribution  and  habitat  affinities  of  the  animal  species  and  does  not  require 

27  site-specific  evidence  of  their  presence  on  state  land. 

28  All  the  DNRC-listed  species  are  included  in  the  analysis  of  wildlife  habitat  associations 

29  (Section  4.9.7.1).  The  DNRC-listed  species  identified  below  for  ftirther  analysis  are  fisher,  bald 

30  eagle,  black-backed  woodpecker,  flammulated  owl,  pileated  woodpecker,  and  peregrine  falcon. 

31  The  remainder  of  the  DNRC-listed  species  will  not  be  discussed  further  in  this  EIS,  because  they  are 

32  rarely  encountered  in  forest  habitats,  they  do  not  occur  in  the  HCP  project  area,  and/or  they  are  not 

33  affected  or  are  likely  to  be  minimally  affected  by  forest  management  activities. 

34  State-listed  Species 

35  State-listed  species  are  identified  in  Table  E4-10  in  Appendix  E,  EIS  Tables.  For  this  analysis, 

36  state-listed  species  include  the  species  that  the  MNHP  ranks  SI  or  S2  in  its  species  status  rankings 

37  and  are  known  to  occur  in  the  planning  area.  A  ranking  of  SI  indicates  a  species  that  is  "at  high  risk 

38  because  of  extremely  limited  and  potentially  declining  numbers,  extent,  and/or  habitat,  making  the 
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1  species  vulnerable  to  extirpation  in  the  state."  A  ranking  of  S2  indicates  a  species  that  is  "at  risk 

2  because  of  very  limited  and  potentially  declining  numbers,  extent,  and/or  habitat,  making  it 

3  vulnerable  to  extirpation  in  the  state"  (MFWP  2005b).  Status  determinations  are  made  by  MNHP 

4  and  MFWP  biologists  in  conjunction  with  representatives  of  the  Montana  Chapter  of  the  Wildlife 

5  Society,  the  Montana  Chapter  of  the  American  Fisheries  Society,  and  other  experts. 

6  The  full  complement  of  state-listed  species  that  occur  within  the  planning  area  are  included  in  the 

7  analysis  of  wildlife  habitat  associations  (Section  4.9.7.1).  The  state-listed  species  included  below 

8  for  more  detailed  analysis  are  fisher,  bald  eagle,  black-backed  woodpecker,  flammulated  owl,  and 

9  peregrine  falcon.  The  remainder  of  the  state  listed  species  identified  in  Table  E4-10  in  Appendix  E, 

10  EIS  Tables,  will  not  be  discussed  further  in  this  EIS. 

11  Big  Game 

12  Species  hsted  as  big  game  species  are  hunted  at  some  time  during  the  year  and  are  a  vital  economic 

13  resource  for  both  Montana  residents  and  out-of-state  hunters  (MFWP  2003c).  Big  game  species  are 

14  identified  in  Table  E4-1 1  in  Appendix  E,  EIS  Tables.  Of  these  species,  upland  forests  and/or 

15  forested  riparian  areas  are  important  habitats  for  black  bear,  mountain  lion,  mule  deer,  white-tailed 

16  deer,  elk,  and  moose  (MFWP  2005a).  These  species  are  analyzed  below.  Preferred  habitat  of 

17  pronghom,  mountain  goat,  and  bighorn  sheep  would  not  be  affected  appreciably  by  projects 

18  proposed  in  the  HCP  project  area;  therefore,  there  will  be  no  further  discussion  of  these  species  in 

19  this  EIS. 

20  Game  Birds 

21  Game  birds  are  identified  in  Table  E4-1 1  in  Appendix  E,  EIS  Tables.  They  are  all  included  in  the 

22  analysis  of  wildlife  habitat  associations  (Section  4.9.5.1).  No  specific  concerns  regarding  game 

23  birds  were  raised,  therefore  they  are  not  analyzed  fiirther  in  this  EIS. 

24  Furbearers 

25  Furbearers  are  identified  in  Table  E4-1 1  in  Appendix  E,  EIS  Tables.  They  are  all  included  in  the 

26  analysis  of  wildlife  habitat  associations  (Section  4.9.7. 1 ).  Wolverine  and  fisher  receive  further 

27  analysis  below.  They  are  both  DNRC-listed  and  state-listed  sensitive  species.  Wolverine  has  been 

28  petitioned  for  listing  under  ESA  and  precluded  for  reasons  documented  elsewhere,  but  continues  to 

29  be  litigated  for  protection  under  ESA. 

30  Migratory  Birds 

3 1  Migratory  birds  refer  to  bird  species  whose  breeding  range  occurs  at  latitudes  higher  than  their 

32  wintering  range  and  who  engage  in  regular  seasonal  movement  between  those  two  ranges. 

33  Generally  the  breeding  and  wintering  ranges  for  individual  species  do  not  overlap,  although  there 

34  are  some  exceptions.  Migratory  birds  are  given  special  protection  and  consideration  through  the 

35  Migratory  Bird  Treaty  Act  and  Executive  Order  13186  (Responsibilities  of  Federal  Agencies  to 

36  Protect  Migratory  Birds). 

37  A  1988  amendment  to  the  Fish  and  Wildlife  Act  of  1 980  directs  the  USFWS  to  monitor  and  assess 

38  the  status  of  migratory  nongame  birds,  determine  effects  to  those  species,  and  identify  appropriate 
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1  actions  to  be  taken  for  species  likely  to  be  candidates  for  listing  under  the  ESA.  Under  the 

2  authorization  of  this  Act,  the  USFWS  maintains  a  list  of  nongame  migratory  birds  that,  without 

3  additional  conservation  actions,  are  likely  to  become  candidates  for  listing  under  ESA  (USFWS 

4  2002b).  This  list  is  referred  to  as  "Birds  of  Conservation  Concern"  (BOCC)  and  is  revised  every 

5  5  years. 

6  Similarly,  Montana  Partners  in  Flight  (MPIF),  a  partnership  of  government  and  non-governmental 

7  agencies,  organizations,  and  individuals  committed  to  the  conservation  of  land  birds  and  their 

8  habitats  in  Montana,  has  developed  a  prioritized  list  of  migratory  and  non-migratory  bird  species 

9  and  their  habitats  that  are  in  need  of  conservation  consideration.  Priority  1  species  refer  to  species  of 

1 0  moderate  or  high  global  vulnerability,  who  have  shown  declining  population  trends  from 

1 1  1 966- 1 996,  and/or  who  have  a  relatively  high  proportion  of  their  global  population  overlapping  with 

12  Montana.  (MPIF  2000).  MPIF  suggests  conservation  actions  be  prioritized  for  species  on  this  list. 

13  Migratory  birds  that  are  known  or  expected  to  occur  in  the  planning  area  and  are  included  in  the 

14  USFWS  BOCC  and  MPIF  Priority  I  lists  are  found  in  Table  4.9-25.  These  species  and  their  habitat 

15  associations  are  also  listed  in  Table  E4-7  in  Appendix  E,  EIS  Tables  and  are  subsequently  included 

16  in  the  analysis  of  effects  on  wildlife  habitat  associations  (Section  4.9.7.1).  Migratory  species  that 

1 7  are  also  DNRC-listed  species  that  may  be  affected  by  forest  management  activities  are  analyzed  in 

18  more  detail  in  the  following  sections.  Those  species  include  black-backed  woodpecker,  peregrine 

19  falcon,  and  flammulated  owl.  Golden  eagles  are  also  analyzed  in  flirther  detail  below  due  to  their 

20  coverage  under  the  Bald  and  Golden  Eagle  Protection  Act. 

21  Non-HCP  Individual  Species  Analyses 

22  Gray  Wolf 

23  Affected  Environment 

24  The  planning  area  includes  portions  of  three  designated  recovery  areas  for  gray  wolves  in  the 

25  northern  Rocky  Mountains  (Table  4.9-26).  Wolves  in  the  Northwestern  Montana  Recovery  Area 

26  are  currently  listed  under  ESA  as  endangered,  while  those  in  the  Greater  Yellowstone  Recovery 

27  Area  and  Central  Idaho  Recovery  Area  are  considered  experimental,  non-essential  populations.  The 

28  planning  area  makes  up  53  percent  of  the  Northwest  Montana  Recovery  Area,  12  percent  of  the 

29  Central  Idaho  Experimental  Population  Area,  and  10  percent  of  the  Greater  Yellowstone 

30  Experimental  Population  Area  (Table  4.9-26).  Trust  lands  make  up  a  small  portion  of  these 

3 1  recovery  areas  at  0.9  percent  (Table  4.9-26). 

32  Status  and  Distribution 

33  In  April  2009,  the  USFWS  announced  their  intent  to  remove  the  Northern  Rocky  Mountain  Distinct 

34  Population  (NRM)  of  gray  wolves  from  the  endangered  species  list  (  74  FR  15123-15188,  April  2, 

35  2009).  The  delisting  would  become  effective  on  May  4,  2009. 

36  When  wolves  are  delisted,  management  authority  would  return  to  the  state  and  tribal  governments 

37  where  wolves  reside.  The  State  of  Montana  adopted  a  wolf  conservation  and  management  plan 

38  prior  to  the  USFWS'  proposal  to  delist  wolves,  but  the  plan  would  not  be  implemented  until  the 

39  USFWS  transfers  legal  authority.  The  purpose  of  the  plan  is  to  manage  wolves  consistent  with 
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1  TABLE  4.9-25.     USFWS  LIST  OF  MIGRATORY  BIRDS  OF  CONSERVATION 

2  CONCERN  AND  MONTANA  PARTNERS  IN  FLIGHT  PRIORITY 

3  MIGRATORY  BIRD  SPECIES  IN  THE  PLANNING  AREA 

Montana  Partners  in  Flight 
USFWS,  Region  6,  List  of  Birds  of  Priority  Level  I 

Conservation  Concern  Migratory  Bird  Species^ 

Swainson's  Hawk  Yes  No 

Ferruginous  Hawk  Yes  No 

Golden  Eagle  Yes  No 

Peregrine  Falcon  Yes  No 

Prairie  Falcon  Yes  No 

Yellow  Rail  Yes  No 

American  Golden-Plover  Yes  No 

Piping  Plover  No  Yes 

Mountain  Plover  Yes  Yes 

Solitary  Sandpiper  Yes  No 

Upland  Sandpiper  Yes  No 

Whimbrel  Yes  No 

Long-billed  Curlew  Yes  No 

Marbled  Godwit  Yes  No 

Sanderling  Yes  No 

Wilson's  Phalarope  Yes  No 

Yellow-billed  Cuckoo  Yes  No 

Flammulated  Owl  Yes  Yes 

Burrowing  Owl  No  Yes 

Williamson's  Sapsucker  Yes  No 

Red-naped  Sapsucker  Yes  No 

Lewis's  Woodpecker  Yes  No 

Black-backed  Woodpecker  No  Yes 

Loggerhead  Shrike  Yes  No 

Pygmy  Nuthatch  ■           Yes  No 

Baird's  Sparrow  No  Yes 

Brewer's  Sparrow  Yes  No 

McCown's  Longspur  Yes  No 

Common  Loon  No  Yes 

Trumpeter  Swan  No  Yes 

Harlequin  Duck  No  Yes 

Least  Tern  No  Yes 

Olive-sided  Flycatcher  No  Yes 

Brown  Creeper  No  Yes 

Northern  Harrier  Yes  No 

Black-billed  Cuckoo  Yes  No 

Short-eared  Owl  Yes  No 

Red-headed  Woodpecker  Yes  No 

Le  Conte's  Sparrow  Yes  No 

Bobolink  Yes  No 

Grasshopper  Sparrow  Yes  No 

Chestnut-collared  Longspur  Yes  No 

Sprague's  Pipit  No  Yes 

4  '    MPIF  defines  Priority  Level  I  species  as  those  species  writh  declining  population  trends  and/or  high  area  importance. 

5  Sources:  USFWS  (2002b);  MPIF  (2000). 
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1  Montana's  own  state  laws,  policies,  rules,  and  regulations.  MFWP  intends  to  implement 

2  conserxation  and  management  strategies  to  make  sure  that  all  federal  requirements  are  met,  recovery 

3  is  complete,  and  that  wolves  are  integrated  as  a  valuable  part  of  Montana's  wildlife  heritage. 

4  The  Northern  Rocky  Mountains  WoIfRecoveiy  Plan  (USFWS  1 987)  specifies  a  recovery  criterion 

5  of  10  breeding  pairs  of  wolves  (defined  in  1987  as  tu'o  wolves  of  opposite  sex  and  adequate  age, 

6  capable  of  producing  offspring)  for  3  consecutive  years  in  each  of  three  distinct  recovery  areas: 

7  ( 1 )  northwestern  Montana  (Glacier  National  Park;  the  Great  Bear.  Bob  Marshall,  and  Lincoln 

8  Scapegoat  Wilderness  Areas;  and  adjacent  public  and  private  lands);  (2)  central  Idaho  (Selway- 

9  Bitterroot,  Gospel  Hump,  Frank  Church  River  of  No  Return,  and  Sawtooth  Wilderness  Areas  and 

10  adjacent,  mostly  federal,  lands);  and  (3)  the  Yellowstone  National  Park  area  (including  the 

1 1  Absaroka-Beartooth.  North  Absaroka,  Washakie,  and  Teton  Wilderness  Areas  and  adjacent  public 

12  and  pri\'ate  lands).  The  plan  also  states  that  if  two  recovery  areas  maintain  1 5  breeding  pairs  for 

13  3  successive  years,  gray  wolves  in  the  NRM  could  be  reclassified  to  threatened  status.  And.  if  all 

14  three  recovery  areas  maintain  15  breeding  pairs  for  3  successive  years,  the  NRM  wolf  population 

1 5  could  be  considered  fully  recovered  and  could  be  considered  for  delisting. 

1 6  In  2007,  estimates  indicated  there  are  about  2 1 3  wolves  in  at  least  23  breeding  pairs  in  northwestern 

17  Montana  (Sime  et  al.  2008).  In  2006,  the  ranges  of  about  20  wolf  packs  overlapped  DNRC  lands 

1 8  within  the  HCP  project  area  (Table  E4-12  in  Appendix  E,  EIS  Tables).  The  Northwestern  Montana 

19  Recovery  Area  has  sustained  fewer  wolves  than  the  other  recovery  areas.  Wolf  packs  in  this  area 

20  may  be  near  their  local  social  and  biological  carrying  capacity  (72  FR  6105-6139,  February  8,  2007, 

21  p.  6109).  State  management,  pursuant  to  the  Montana  State  wolf  management  plan,  would  ensure 

22  this  population  continues  to  persist  (72  FR  6105-6139,  February  8,  2007,  p.  6109). 

23  The  wolf  population  in  the  Northern  Rockies  has  been  expanding  in  numbers  and  distribufion,  and  it 

24  was  determined  that  biological  recovery  levels  have  been  met  (USFWS  et  al.  2006).  In  the  state  of 

25  Montana  at  the  end  of  2005,  there  were  46  wolf  packs  (a  pack  is  defined  as  two  or  more  wolves 

26  traveling  together)  composed  of  256  wolves  distributed  primarily  in  northwestern  Montana  and  the 

27  Greater  Yellowstone  area  (USFWS  et  al.  2006)  (Table  4.9-27).  In  2005,  Montana's  recovery  goal 

28  was  19  breeding  pairs  of  wolves.  Territories  used  by  these  packs  included  over  2  million  acres  in 

29  the  planning  area,  approximately  66,802  acres  of  which  are  trust  lands.  Of  these  acres,  45,804  are 

30  trust  lands  within  the  HCP  project  area  (Table  4.9-28  and  Figure  D-19  in  Appendix  D,  EIS  Figures). 

3 1  Life  History 

32  Wolves  are  highly  social  animals  that  establish  themselves  in  packs  with  large  annual  home  ranges, 

33  or  territories,  averaging  185  square  miles  in  northwestern  Montana  and  344  square  miles  in  the 

34  greater  Yellowstone  area  (MFWP  2003a).  Distribution  of  wolves  is  primarily  based  on  the 

35  availability  of  ungulate  prey  (e.g.,  deer  and  elk),  in  conjunction  with  areas  with  no  or  minimal 

36  conflicts  with  human  uses  and  interests  and  with  suitable  den  and  rendezvous  sites  (USFWS  1987; 

37  MFWP  2003a).  In  Montana,  wolves  establishing  new  packs  have  demonstrated  a  greater  tolerance 

38  of  human  presence  and  disturbance  than  previously  thought  characteristic  of  this  species 

39  (MFWP  2005a).  In  Montana,  ungulate  prey  for  wolves  includes  white-tailed  deer,  mule  deer,  elk, 

40  and  moose. 

41  In  the  Northern  Rockies,  the  breeding  season  peaks  in  mid  to  late  February  (Boyd  et  al.  1993). 

42  Wolves  localize  their  movements  around  a  den  site  and  give  birth  in  late  April,  following  a  63-day 
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TABLE  4.9-28.     ACREAGE  ESTIMATES  OF  GRAY  WOLF  TERRITORY  AREA  FOR 

YEAR  2005  WITHIN  THE  PLANNING  AREA  AND  HCP  PROJECT  AREA 


Acreage  of  Wolf 

Acreage  of  Wolf  Pack 

Acreage  of  Wolf  Pack 

Pack  Territory 

Territory  on  Trust  Lands 

Territory  on  Trust  Lands 

Montana  Wolf  Packs  by 

within  the 

within  Planning  Area 

within  the  HCP  Project  Area 

Recovery  Area 

Planning  Area^ 

(%  of  total  in  Planning  Area) 

(%  of  total  in  Planning  Area) 

Northwest  Montana  904,820 

Recovery  Area  Subtotal 

Greater  Yellowstone  433,766 

Experimental  Population 
Area  Subtotal 

Central  Idaho  827,116 

Experimental  Population 
Area  Subtotal 


38,279       (4.2) 
8,772       (2.0) 

19,752       (2.4) 


33,015     (3.6) 
4,829     (1.1) 

7,960     (1.0) 


3 

4 

5 

6 

7 

8 

9 

10 


12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 


Total 


2,165,702 


66,802      (3.1) 


45,804     (2.1) 


Values  presented  In  this  column  will  not  add  up  to  the  corresponding  subtotals  due  to  overlap  of  pack  temtones,  which  was  removed  for 
the  analysis. 
Sources:  USFWS  et  al.  (2006);  DNRC  (2008a). 

gestation  period.  After  the  pups  are  8  weeks  old,  they  are  moved  to  rendezvous  sites,  which  are 
gathering  sites  for  members  of  a  wolf  pack  that  are  used  primarily  during  the  summer.  Pup  survival 
is  highly  variable  and  influenced  by  several  factors,  including  disease,  predation,  and  nutrition 
(Johnson  et  al.  1994).  From  late  April  until  September,  pack  activity  is  centered  at  or  near  the  den 
or  rendezvous  sites.  Pups  travel  and  hunt  with  the  pack  by  September.  The  pack  hunts  throughout 
its  territory  until  the  following  spring  (MFWP  2003a). 

Habitat  Requirements 

As  habitat  generalists,  wolves  utilize  a  wide  variety  of  habitats,  including  forests,  shrublands,  and 
grasslands.  In  a  study  of  22  dens  in  Idaho,  Montana,  and  Canada,  Trapp  (2004)  found  that  wolves 
denned  in  areas  that  had  greater  canopy  cover,  hiding  cover,  herbaceous  ground  cover,  and  woody 
debris,  and  were  closer  to  water,  compared  to  random  sites.  Rendezvous  sites  are  generally  located 
in  meadows  or  forest  openings  near  the  den,  but  sometimes  are  several  miles  away  (MFWP  2002b). 
Suitable  den  sites  for  wolves  generally  consist  of  secluded  areas  with  moderate  slopes  and  adequate 
cover.  In  northwestern  Montana,  Matteson  (1993)  found  that,  relative  to  available  habitat,  wolves 
selected  for  den  site  locations  that  were  on  valley  bottoms,  flat  to  moderate  slopes,  and  lower  slopes; 
south  and  east  aspects;  close  to  trails,  meadows,  and  other  openings;  and  far  from  human  presence. 
Distance  to  the  nearest  road  did  not  appear  to  be  a  factor  in  wolf  den  site  selection,  but  many  of  the 
roads  identified  by  Matteson  were  closed  for  a  portion  of  the  year  or  lightly  used. 

MFWP  (2002b)  determined  that  wolves  in  Montana,  Idaho,  and  Wyoming  should  be  ftinctionaily 
connected  through  emigration  and  immigration  events,  resulting  in  the  exchange  of  genetic  material 
between  sub-populations  (MFWP  2002b).  This  functional  relationship  is  consistent  with  the 
biological  intent  of  the  recovery  plan  and  is  an  underlying  prerequisite  for  successfiil  wolf  recovery 
in  the  northern  Rockies.  Designation  of  actual  habitat  linkage  zones  or  migration  corridors  is 
impossible  for  a  habitat  generalist  and  highly  mobile  species  like  the  gray  wolf  (MFWP  2002b). 
Isolation  is  unlikely  as  long  as  populations  remain  at  or  above  recovery  levels  and  regulatory 
mechanisms  prevent  chronically  low  wolf  numbers  or  inhibit  dispersal  (Forbes  and  Boyd  1997). 
The  extent  to  which  linkage  is  a  limiting  factor  for  wolf  recovery  is  currently  being  further 
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1  considered  as  a  component  of  the  ongoing  delisting  process.  For  fUrther  discussion  on  linkage  areas 

2  and  related  impacts,  see  the  relevant  components  contained  in  the  grizzly  bear  analysis  and  lynx 

3  analysis,  which  are  applicable  also  to  large-ranging  species  such  as  wolves. 

4  Between  the  mid  1980s  and  the  late  1990s,  about  half  of  the  packs  recolonizing  northwestern 

5  Montana  did  so  outside  of  the  anticipated  recovery  area  and  linkage  corridors  suggested  in  the 

6  recovery  plan  (Forbes  and  Boyd  1997;  USFWS  et  al.  2000a).  It  appears  that  overall  management 

7  for  wolf  survival  across  broad  landscapes  already  used  by  wolves  is  more  realistic  than  discrete 

8  corridors  because  of  the  dispersal  rates  and  distance  capabilities  (Fritts  and  Carbyn  1995).  Outside 

9  refuges,  such  as  national  parks,  legal  protection  and  public  education  across  broad  landscapes  will 

10  facilitate  those  functional  connections  across  the  region  (Forbes  and  Boyd  1997). 

1 1  Risk  Factors 

12  The  primary  risk  factor  to  gray  wolves  in  northwestern  Montana  is  human- wolf  conflicts  resulting 

1 3  from  control  actions  to  resolve  conflicts  due  to  livestock  depredation  (MFWP  2003a; 

14  USFWS  2006b).  Other  legal  killing,  illegal  killing,  and  collisions  with  cars  or  trains  are  also 

1 5  substantial  sources  of  mortality.  Disease  and  parasites  and  inadequate  abundance  of  ungulate  prey 

1 6  are  also  risk  factors  (USFWS  2006b).  However,  according  to  the  USFWS  (2006b),  decline  in 

1 7  ungulate  prey  in  the  northern  Rocky  Mountains  is  not  expected  to  occur  at  levels  that  would  affect 

1 8  wolf  recovery  or  long-term  viability,  and  substantial  effects  to  wolf  populations  from  disease  or 

1 9  parasites  are  not  expected  because  wolf  exposure  to  these  diseases  and  parasites  has  been  occurring 

20  for  decades. 

21  In  Montana,  the  total  number  of  livestock  confirmed  killed  by  wolves  between  1987  and  2004  is 

22  190  cattle  and  409  sheep.  The  USFWS  and  the  State  of  Montana  work  with  livestock  producers  to 

23  reduce  the  risk  of  wolf-caused  losses  and  resolve  conflicts  through  a  combination  of  non-lethal 

24  deterrents  and  lethal  control.  Between  1987  and  2003,  a  total  of  166  wolves  were  killed  in  Montana 

25  to  resolve  conflicts  (MFWP  2003a). 

26  Like  many  wild  animals,  wolves  are  capable  of  posing  a  threat  to  human  safety,  but  such 

27  occurrences  are  rare  and  unlikely.  In  the  past  100  years,  there  have  been  several  published  accounts 

28  of  human  fatalities  due  to  habituated  wolves  (MFWP  2008).  It  is  unusual,  however,  for  a  wild  wolf 

29  to  associate  or  interact  with  people  or  linger  near  buildings,  Hvestock,  or  domestic  dogs  for  extended 
3  0  periods  of  time  (MFWP  2003a). 

3 1  Timber  harvest  may  be  a  source  of  disturbance  within  I  mile  of  wolf  dens  and  rendezvous  sites 

32  while  pups  are  young  (Claar  et  al.  1999;  MFWP  2002b;  Fontaine  2004,  personal  communication). 

33  During  this  period,  aerial  yarding  may  be  less  disturbing  to  wolves  than  a  ground-based  yarding 

34  system  (Fontaine  2004,  personal  communication).  Forest  management  activities  involving 

35  motorized  equipment  may  impact  wolves  by  disrupting  den  sites  or  rendezvous  sites,  which  could 

36  cause  abandonment  of  dens  and  pups  increasing  their  risk  of  mortality. 

37  Wolves  are  not  known  to  demonstrate  behavioral  aversion  to  roads.  In  fact,  they  readily  travel  on 

38  roads,  frequently  leaving  visible  tracks  and  scat  (Claar  et  al.  1999).  The  underlying  concern  about 

39  road  densities  stems  from  the  potential  for  increased  human-caused  mortalities  and  illegal  killings 

40  (Mech  et  al.  1988;  Mech  1989;  Pletscher  et  al.  1997;  Fontaine  2004,  personal  communication; 
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1  Meier  2004.  personal  communication).  Thus,  increases  in  the  amount  of  roads  on  the  landscape 

2  may  indirectly  influence  human-caused  mortality  risk  to  wolves. 

3  Wolves"  sensitivity  to  timber  harvest  is  closely  tied  to  potential  impacts  of  these  activities  on 

4  ungulates,  their  primary  prey.  Disturbance  and  removal  of  forest  cover  by  timber  harvest  generally 

5  creates  young  growth  that  is  a  necessary  element  of  moose,  deer,  and  elk  habitats  (Thomas  et  al. 

6  1988;  Armleder  et  al.  1989;  Meier  2004,  personal  communication).  However,  the  condition  of 

7  winter  range  is  important  in  maintaining  ungulate  populations,  particularly  the  availability  of 

8  adequate  amounts  of  dense,  mature  forest  cover  near  forage  areas  (Thomas  et  al.  1988;  Armleder  et 

9  al.  1989;  Baty  et  al.  1996).  Reductions  in  forest  cover  on  important  wintering  areas  can  have 

1 0  adverse  impacts  on  elk  and  deer,  which  may  subsequently  influence  prey  availability  for  wolves. 

1 1  Timber  harvest  on  winter  range  used  by  elk  can  also  be  a  significant  source  of  disturbance  causing 

12  elk  to  be  displaced  from  preferred  areas  (Thomas  et  al.  1988). 

1 3  Grazing  of  forest  lands  may  degrade  ungulate  winter  range  (Thomas  et  al.  1 988)  and  may  also  bring 

14  domestic  livestock  in  contact  with  wolves,  thus  facilitating  wolflivestock  conflicts.  Overall,  wolves 

15  cause  a  small  number  of  the  total  livestock  losses  in  Montana  compared  to  other  sources  of 

16  livestock  mortality  (MFWP  2002b,  2003a).  However,  wolf  depredation  may  disproportionately 

1 7  impact  one  or  a  few  livestock  producers  because  of  where  a  wolf  pack  territory  is  established 

1 8  relative  to  livestock  distribution,  livestock  type,  and/or  grazing  practices  (MFWP  2002b).  Thus, 

19  changes  in  livestock  management  practices  on  forest  lands  or  increases  in  the  abundance  of 

20  livestock  on  forest  lands  could  increase  wolf  vulnerability  to  human-caused  mortality. 

21  Environmental  Consequences 

22  Currently,  DNRC's  Forest  Management  ARMs  provide  protection  for  wolves  and  their  habitat  and 

23  require  acknowledgement  of  the  importance  of  habitat  elements  for  elk,  mule  deer,  and  white-tailed 

24  deer.  The  ARMs  also  allow  for  coordination  of  management  actions  with  a  statewide  management 

25  plan  that  would  be  put  in  place  if  wolves  are  delisted.  Under  all  four  alternatives,  DNRC  would 

26  continue  to  cooperate  with  state  and  federal  wolf  managers,  and  minimize  disturbance  risk  near 

27  known  den  sites  and  rendezvous  sites  by  suspending  all  mechanized  activities,  including  use  of 

28  roads,  within  1  mile  of  den  sites  and  0.5  mile  of  rendezvous  sites.  Four  subsections  in  this  analysis 

29  identify  the  ways  in  which  Forest  Management  ARMs  and  activities  proposed  for  coverage  under 

30  the  HCP  alternatives  could  affect  gray  wolves:  ( 1 )  disturbing  wolves  at  denning  and  rendezvous 

3 1  sites,  (2)  increasing  risk  of  disturbance  and  human-caused  mortality  due  to  road  increases, 

32  (3)  affecting  cover  abundance  and  habitat  suitability  for  ungulate  prey  species,  and  (4)  changing 

33  livestock  management  on  forest  lands. 

34  Disturbance  of  Den  Sites  and  Rendezvous  Sites 

35  Under  all  alternatives,  the  ARMs  and  existing  practices  such  as  adding  protective  clauses  to 

36  contracts  would  minimize  risk  to  denning  wolves  by  providing  adequate  disturbance  buffers  around 

37  dens.  DNRC  specialists  and  foresters  would  also  continue  to  cooperate  with  state  and  federal 

38  managers  and  comply  with  measures  provided  by  MFWP  pertaining  to  wolf  management  and 

39  control  actions  in  both  the  endangered  population  recovery  area  and  experimental  population  zone. 

40  Cooperation  would  occur  on  a  case-by-case  basis  at  the  project  level  to  minimize  risk  of  conflicts 

4 1  where  wohes  are  known  to  occur. 
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1  The  risk  of  disturbance  to  wolves  at  dens  and  rendezvous  sites  may  also  depend  somewhat  on  the 

2  availability  of  areas  that  are  managed  for  minimal  human  presence.  Thus,  for  this  analysis  it  is 

3  relevant  to  consider  differences  between  the  alternatives  in  the  amount  of  areas  specifically 

4  designated  as  grizzly  bear  security  core  or  quiet  areas  as  criteria  for  evaluating  additional  potential 

5  for  den  site  disturbance. 

6  Alternative  1:  Under  the  no-action  alternative,  DNRC  would  commit  to  keeping  the  Stillwater 

7  Core  (approximately  36,800  acres)  intact  for  at  least  10  years,  as  practicable.  The  potential  for 

8  disturbance  would  be  further  minimized  by  the  requirement  that  management  activities  be 

9  conducted  only  during  the  grizzly  bear  denning  period  (November  1 6  to  March  3 1 ),  which  is 

1 0  outside  the  period  of  greatest  activity  at  wolf  dens  and  rendezvous  sites  (late  April  through 

1 1  September).  The  Swan  River  State  Forest  would  be  managed  for  quiet  areas,  where  3  years  of 

12  active  management  would  be  followed  by  6  years  of  rest.  During  rest  periods,  such  areas  may 

13  provide  large  blocks  of  undisturbed  habitat  available  for  denning  habitat  and  rendezvous  sites.  No 

14  specific  provisions  for  secure  habitat  or  quiet  areas  would  be  required  on  scattered  parcels;  however, 

1 5  management  of  scattered  parcels  typically  occurs  on  a  sporadic  basis,  often  leaving  them  minimally 

16  disturbed  for  many  years  at  a  time  following  individual  projects. 

17  Alternatives  2, 3,  and  4:  Compared  to  Altemative  1,  the  total  amount  of  land  area  managed  for 

1 8  minimal  human  disturbance  would  increase  under  all  of  the  action  alternatives,  from  approximately 

19  66,300  acres  under  Altemative  1  to  almost  95,000  acres  under  Alternatives  2  and  4  and  more  than 

20  102,000  acres  under  Alternative  3.  The  management  emphasis  in  these  areas  would  differ  under  the 

2 1  alternatives,  however.  Under  Alternatives  2  and  4,  areas  currently  managed  as  security  core  in  the 

22  Stillwater  Block  (Stillwater  Core)  would  instead  be  managed  as  quiet  areas,  with  reduced 

23  restrictions  on  where  and  when  management  activities  may  occur.  These  changes  could  increase 

24  the  risk  of  such  activities  occurring  at  locations  that  would  result  in  harassment  or  displacement  of 

25  wolves  at  dens  or  rendezvous  sites.  In  contrast,  under  Altemative  3,  DNRC  would  maintain  its 

26  commitment  to  keeping  the  Stillwater  Core  intact  for  at  least  10  years,  similar  to  Altemative  1. 

27  Within  the  Stillwater  Block,  implementation  of  the  transportation  plan  under  Alternatives  2  and  4 

28  would  be  expected  to  reduce,  but  not  eliminate,  the  risk  of  disturbance  to  wolves  at  undetected  den 

29  or  rendezvous  sites,  compared  to  Altemative  1 . 

30  Management  for  quiet  areas  in  the  Swan  River  State  Forest  would  be  the  same  as  under  Altemative 

31  1  as  long  as  the  Swan  Agreement  remains  in  effect.  If  the  Swan  Agreement  is  terminated,  the  forest 

32  would  be  managed  as  five  independent  subzones,  with  each  subzone  managed  on  a  schedule  of 

33  4  years  of  active  management  and  8  years  of  rest,  with  allowances  for  salvage  harvest.  Compared  to 

34  Altemative  1,  the  longer  rest  periods  may  make  potential  denning  and/or  rendezvous  habitat 

35  available  with  minimal  disturbance  for  longer  periods. 

36  Disturbance  and  Human-caused  Mortality  R/s/c  Associated  with  Road  Density 

37  In  Montana,  recovery  measures  have  not  stressed  restricfions  on  road  densities  to  protect  wolves. 

38  However,  this  discussion  does  acknowledge  there  is  some  potential  for  additional  impacts  to  wolves 

39  associated  with  roads  by  increasing  the  incidence  of  contact  with  humans.  Anticipated  changes  in 

40  road  density  under  the  alternatives  are  described  in  detail  in  Secfion  4.9.3.2  (Grizzly  Bear).  Higher 

4 1  road  densities,  depending  on  their  location  relative  to  denning  and  rendezvous  sites,  can  reduce  the 

42  habitat  effectiveness  of  an  area  and  increase  the  risk  of  mortality  due  to  illegal  killing. 
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1  Alternative  1:  In  the  Stillwater  Core,  open  road  densities  would  remain  at  current  levels. 

2  Elsewhere,  road  management  decisions  would  be  made  on  a  project-by-project  basis,  and  would  be 

3  constrained  by  requirements  to  avoid  take  under  Section  9  of  the  ESA.  As  a  result,  any  increase  in 

4  the  miles  of  road  open  for  motorized  public  access  would  likely  be  offset  by  the  imposition  of 

5  access  restrictions  (either  seasonal  or  year-round  closures)  of  an  equal  amount  of  open  road 

6  elsewhere  on  the  Stillwater  Block  or  the  Swan  River  State  Forest.  In  scattered  parcels,  Alternative  I 

7  would  allow  no  permanent  increases  in  open  road  density  for  parcels  exceeding  1  mi/mi";  this 

8  requirement  would  be  imposed  only  within  the  grizzly  bear  recovery  zones,  however.  DNRC 

9  anticipates  minimal  increases  in  open  road  density  on  the  HCP  project  area  over  the  next  50  years 

10  (see  Tables  4.9-13  and  4.9-14  in  Section  4.9.3.2,  Grizzly  Bear);  thus,  future  additional  impacts  to 

1 1  wolves  associated  with  open  roads  are  not  anticipated.  However,  risk  of  vehicle  collisions  could 

12  occur  on  all  open  roads  where  wolves  are  present  should  traffic  volumes  increase  appreciably. 

1 3  Additional  risk  over  the  next  50  years  could  be  created  due  to  projected  increases  in  total  road 

14  densities  by  providing  additional  access  for  non-motorized  recreational  users  and  conduits  for  illegal 

15  motorized  use  (Table  4.9-1 1).  Such  increases  on  scattered  parcels  range  from  0.4  to  1.2  mi/mi^ 

16  (Table  4.9-12). 

17  Alternative  2,  3  and  4:  Within  the  Stillwater  Block,  implementation  of  the  transportation  plan 

1 8  under  Alternatives  2  and  4  would  be  expected  to  result  in  some  localized  increases  in  road  densities, 

19  compared  to  Alternative  1.  In  the  Stillwater  Core,  road  densities  would  increase  because  some 

20  roads  that  are  currently  closed  year  round  to  motorized  public  access  would  be  open  with  seasonal 

2 1  restrictions.  This  risk  would  be  offset  in  part  by  the  implementation  of  more  rigorous  requirements 

22  for  monitoring  and  maintaining  road  closures.  Under  Alternative  3,  DNRC  would  maintain  existing 

23  road  closures  in  the  Stillwater  Core.  If  the  Swan  Agreement  is  terminated,  open  road  densities 

24  could  increase  dramatically,  depending  on  the  status  of  access  agreements  with  neighboring 

25  landowners.  Similar  to  Alternative  1,  DNRC  anticipates  minimal  increases  in  open  road  density  in 

26  the  HCP  project  area  over  the  next  50  years  (see  Tables  4.9-13  and  4.9-14  in  Section  4.9.3.2, 

27  Grizzly  Bear);  thus,  friture  additional  impacts  to  wolves  associated  with  open  roads  are  not 

28  anticipated  under  any  action  alternative.  Also  similar  to  Alternative  1,  projected  increases  in  total 

29  road  miles  in  the  HCP  project  area  (Tables  4.9-1 1  and  4.9-12)  would  provide  additional  access  for 

30  non-motorized  recreational  users  and  conduits  for  illegal  motorized  use,  which  could  increase  the 

3 1  human-caused  mortality  risk  for  wolves. 

32  Compared  to  Alternative  1,  all  three  action  alternatives  would  impose  greater  restrictions  on  the 

33  location  of  new  road  construction  and  the  granting  of  access  easements,  potentially  lessening  the 

34  risk  of  effects  on  wolves  due  to  the  presence  of  roads  in  key  habitat  areas.  Alternative  3  would 

35  include  additional  commitments,  prohibiting  any  net  increase  in  total  road  densities  at  the 

36  administrative  unit  level  in  grizzly  bear  recovery  zones. 

37  Cover  Abundance  and  Habitat  Suitability  for  Ungulate  Prey  Species 

38  Discussion  of  big  game  habitat  is  found  in  Section  4.9.7.2  (Further  Analysis  for  Specific  Non-HCP 

39  Species),  and  summary  information  from  that  analysis  is  presented  here.  As  noted  in  that  section, 

40  patches  of  dense  forest  cover  are  an  important  component  of  big  game  habitat,  depending  on  their 

41  location.  This  analysis,  therefore,  focuses  on  cover  abundance. 

42  Alternative  1:  Under  this  alternative,  habitat  management  for  big  game  species  (including  riparian 

43  areas,  which  provide  important  habitat  for  many  species)  would  continue  current  management 
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1  practices  as  defined  by  Table  E4-8  in  Appendix  E,  HIS  Tables.  Current  rules  allow  for 

2  consideration  of  hiding  cover,  fawning/calving  habitat,  and  summer  range  and  winter  range,  and 

3  encourage  coordination  with  MFWP.  No  specific  mitigations  are  required  for  retention  of  cover  for 

4  big  game  species,  such  as  elk  and  deer.  If  cover  for  big  game  is  identified  as  an  environmental  issue 

5  on  a  particular  project,  it  is  addressed  at  the  project  level  with  input  from  a  DNRC  wildlife  biologist. 

6  Some  other  required  commitments  do  provide  cover  and  provide  some  assurances  for  big  game 

7  species  in  addition  to  project-level  recommendations.  ARMs  pertaining  to  wolves,  biodiversity, 

8  management  of  SMZs,  grizzly  bears,  lynx,  and  fishers  provide  measures  that  address  maintenance 

9  of  cover  that  would  also  be  usable  by  elk  and  deer.  Due  in  large  part  to  DNRC's  sustainable  yield 

1 0  requirement  for  planting  and  continued  successional  growth,  forested  vegetation  at  the  landscape 

1 1  scale  that  would  provide  coniferous  forest  hiding  cover  is  not  expected  to  change  appreciably  on 

12  HCP  project  area  lands  due  to  logging  activities  over  the  next  50  years  (Table  4.9-17  in 

13  Section  4.9.3,  Grizzly  Bear).  Acreages  of  pole  timber,  young  sawtimber,  and  mature  sawtimber 

14  stands  would  continue  to  be  well  represented  under  Alternative  1,  with  a  sizable  increase  expected 

1 5  in  the  seedling/sapling  class  at  year  50  (Table  4.2-15  in  Section  4.2,  Forest  Vegetation).  Thus,  some 

1 6  noticeable  differences  and  elevated  risk  to  big  game,  and  subsequently  wolves,  could  be  realized  at 

1 7  local  scales  due  to  removal  of  hiding  cover  or  cover  important  to  wintering  deer  and  elk.  Under 

1 8  current  ARMs,  such  risks  would  be  required  to  be  considered  by  DNRC  specialists  and  foresters  at 

19  the  project  level. 

20  Alternatives  2, 3  and  4:  Under  all  three  action  alternatives,  increased  widths  of  areas  managed  as 

21  no-harvest  buffers  adjacent  to  Tier  1  waterbodies  would  likely  increase  the  availability  of  hiding 

22  cover  and  undisturbed  fawning/calving  habitat,  particularly  for  species  that  are  closely  associated 

23  with  riparian  areas.  In  addition,  the  requirement  to  provide  visual  screening  in  riparian  areas  and  in 

24  wetlands  would  likely  result  in  increased  cover  habitat  for  big  game  species.  In  upland  areas  in  the 

25  grizzly  bear  recovery  zones  and  NROH,  additional  visual  screening  requirements  would  likely 

26  provide  cover  habitat.  Additional  visual  screening  provisions  between  open  roads  and  clearcut  or 

27  seed  tree  harvest  units  would  be  implemented  under  Alternatives  2  and  3,  but  not  Alternative  4. 

28  Collectively,  these  measures  would  increase  the  availability  of  cover  habitat  in  riparian  areas,  near 

29  harvest  openings,  and  along  open  roads,  potentially  increasing  big  game  habitat  effectiveness, 

30  compared  to  Alternative  1 .  Under  all  action  alternatives,  ARMs  pertaining  to  wolves,  biodiversity, 

3 1  and  big  game  would  continue  to  be  implemented.  As  under  Alternative  1 ,  forested  vegetation  at  the 

32  landscape  scale  that  would  provide  coniferous  forest  hiding  cover  is  not  expected  to  change 

33  appreciably  on  HCP  project  area  lands  due  to  logging  activities  over  the  next  50  years 

34  (Tables  4.9-17  in  Section  4.9.3.2,  Grizzly  Bear).  Acreages  of  pole  timber,  young  sawtimber,  and 

35  mature  sawtimber  stands  would  continue  to  be  well  represented  under  these  altematives,  with  a 

36  sizable  increase  expected  in  the  seedling/sapling  class  at  year  50  (Table  4.2-15  in  Section  4.2,  Forest 

37  Vegetation).  Thus,  some  noticeable  differences  and  elevated  risk  to  big  game,  and  subsequently 

38  risk  to  wolves,  could  be  realized  at  local  scales  due  to  removal  of  hiding  cover  or  cover  important  to 

39  wintering  deer  and  elk.  Under  current  ARMs,  such  risks  would  continue  to  be  required  to  be 

40  considered  by  DNRC  specialists  and  foresters  at  the  project  level. 

41  None  of  the  altematives  would  specifically  limit  the  size  of  patches  or  how  patch  patterns  would  be 

42  represented  through  time  on  the  landscape;  thus,  there  would  be  no  measurable  differences  between 

43  how  any  of  the  altematives  would  affect  these  cover  attributes  for  elk,  deer,  and  moose  over  the 

44  50-year  Permit  term. 
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1  Livestock  Management  on  Forest  Lands 

2  Alternative  1 :  Under  this  alternative.  DNRC  specialists  and  managers  would  also  continue  to 

3  cooperate  with  state  and  federal  wolf  biologists  and  comply  with  measures  provided  by  MFWP 

4  pertaining  to  wolf  management  and  control  actions  in  both  the  endangered  population  recovery  area 

5  and  experimental  population  zone.  Cooperation  would  occur  on  a  case-by-case  basis  at  the  project 

6  le\el  to  minimize  risk  of  conflicts  where  wolves  are  known  to  occur.  Additional  grazing  licenses 

7  could  be  established  on  lands  suitable  for  grazing,  which  could  elevate  risks  for  wolves.  However, 

8  DNRC  specialists  and  managers  would  continue  to  cooperate  with  licensees  and  wolf  biologists  to 

9  maintain  good  husbandry  practices  on  a  situation-by-situation  basis  to  minimize  impacts  to  wolves 

10  associated  with  livestock  grazing. 

1 1  Alternatives  2,  3  and  4:  None  of  the  action  alternatives  would  differ  with  regard  to  how  livestock 

12  grazing  concerns  would  be  addressed.  In  addition  to  the  ongoing  measures  that  would  occur  as 

1 3  indicated  above  for  Alternative  1 ,  under  Alternatives  2,  3,  and  4,  grizzly  bear  commitment  GB-NR5 

14  would  require  in  NROH  weed  grazing  mitigation  plans  for  sheep  and  goats  and  prompt  removal  of 

1 5  all  livestock  carcasses  identified  as  creating  the  potential  for  bear-human  encounters,  which  would 

16  also  lessen  risk  for  wolves.  Within  recovery  zones,  GB-RZ4  would  also  prohibit  the  authorization 

17  of  any  new  small  livestock  grazing  licenses,  including  those  for  the  purposes  of  weed  control.  In 

1 8  addition,  DNRC  would  not  initiate  the  establishment  of  new  grazing  licenses,  although  proposals 

19  initiated  by  the  public  for  larger,  less  vulnerable  classes  of  livestock  (such  as  cattle  and  horses)  may 

20  be  considered  and  allowed  by  DNRC  in  recovery  zones.  Compared  to  Alternative  1 ,  the  grazing 

2 1  measures  contained  in  all  action  alternatives  would  help  reduce  the  risk  of  wolf-human  conflicts 

22  associated  with  livestock  on  trust  lands.  None  of  the  measures  in  any  of  the  alternatives  would  be 

23  expected  to  compromise  DNRC's  ability  to  implement  the  management  plan  for  wolves  in  Montana 

24  following  their  delisting. 

25  Summary 

26  Overall,  Alternative  3  is  designed  to  provide  the  lowest  road  densities;  more  seasonal  restrictions  on 

27  vehicles  and  harvest  activities;  longer  rest  periods  in  spring  bear  habitat,  which  may  overlap  with 

28  gray  wolf  denning  and  rendezvous  habitat;  and  the  best  options  for  improved  big  game  habitat. 

29  Alternative  2  also  would  provide  lower  road  densities,  seasonal  restrictions,  spring  rest  rotation 

30  periods,  increased  cover  in  critical  areas  such  as  riparian  zones,  and  other  factors  required  for  wolf 

3 1  habitat,  although  to  a  lesser  degree  than  Alternative  3,  as  more  management  flexibility  is  built  into 

32  this  alternative.  Alternative  4  would  provide  greater  management  flexibility  with  improved 

33  protection  over  current  conditions  by  incorporating  the  same  rest  periods  and  road  closures  as 

34  Alternative  2,  but  generally  with  more  management  options  and  less  protection  for  wildlife  needing 

35  these  features.  The  combination  of  mitigations  built  into  these  alternatives  for  grizzly  bear  also  play 

36  an  important  role  in  protecting  gray  wolf  habitat  and  reducing  disturbance  to  important  areas,  such 

37  as  rendezvous  sites  and  denning  habitat.  It  is  expected  that  all  action  alternatives  would  provide 

38  additional  protections  for  gray  wolves.  Alternative  3  would  provide  the  most  protections  and  the 

39  least  amount  of  harvesting,  while  keeping  security  habitat  intact,  which  could  benefit  wolves; 

40  therefore,  this  alternative  would  provide  the  most  complete  package  of  beneficial  measures. 

41  Altemati\'e  2  would  also  provide  a  complete  package  of  beneficial  measures,  with  just  slightly  less 

42  protection  for  gray  wolf  habitat  than  Alternative  3,  but  more  than  Alternative  4. 
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1  Wolverine 

2  Affected  Environment 

3  Wolverines  are  not  DNRC-listed  species.  However,  they  were  petitioned  for  federal  listing  and  are 

4  thus  given  more  detailed  consideration  in  this  analysis. 

5  In  July  2000,  wolverines  were  petitioned  for  federal  listing,  and  in  October  2003,  the  USFWS 

6  presented  a  finding  that  there  was  insufficient  information  on  wolverines  to  warrant  listed  status 

7  (68  FR  601 12-601 15,  October  21,  2003).  In  June  2005,  a  complaint  was  filed  against  the  USFWS 

8  for  using  inappropriate  standards  in  its  evaluation.  Shortly  after,  the  U.S.  District  Court  of  Montana 

9  ruled  the  USFWS  petition  finding  in  error  and  ordered  it  to  undertake  a  status  review  of  the  species. 

10  The  USFWS  completed  the  review,  and  in  March  2008  determined  that  the  population  of  the  North 

1 1  American  wolverine  in  the  contiguous  United  States  was  not  discrete  and  did  not  meet  the  definition 

12  of  a  distinct  population  segment.  The  USFWS,  therefore  determined  that  the  wolverine  was  not  a 

13  listable  entity  within  the  contiguous  United  States  (73  FR  12929-12941,  March  11,  2008).  In 

14  addition,  the  USFWS  concluded  that  the  contiguous  United  States  population  of  the  North 

15  American  wolverine  did  not  constitute  a  significant  portion  of  the  entire  North  American 

1 6  subspecies,  meaning  a  listing  of  the  wolverine  as  a  subspecies  was  also  not  warranted.  This 

1 7  determination  has  been  formally  challenged  as  environmental  groups  again  filed  suit  to  federally  list 

1 8  the  species  on  September  30,  2008. 

19  Wolverines  are  rare,  medium-sized  carnivores  that  are  generally  described  as  opportunistic 

20  scavengers  in  the  winter  and  opportunistic  omnivores  in  summer,  consuming  prey  that  includes 

2 1  snowshoe  hares,  marmots,  ground  squirrels,  red  squirrels,  salmon,  porcupine,  mice,  voles,  and 

22  berries  (Banci  1994;  Copeland  and  Whitman  2003).  All  studies  have  shown  the  importance  of  large 

23  mammal  carrion,  and  the  availability  of  large  mammals  influences  the  distribufion,  survival,  and 

24  reproductive  success  of  wolverines.  Over  most  of  their  range,  ungulates  provide  this  carrion 

25  (Banci  1994).  Wolverines  are  generally  solitary  and  wide-ranging.  They  occur  at  relatively  low 

26  densities  (e.g.,  one  per  65  square  kilometers  in  northwestern  Montana)  (Homocker  and  Hash  1981). 

27  Home  ranges  of  males  are  larger  than  those  of  females,  with  home  ranges  of  up  to  several  hundred 

28  square  kilometers.  The  mean  annual  home  range  of  males  was  422  square  kilometers,  and  female 

29  home  ranges  were  388  square  kilometers  in  Montana  (Homocker  and  Hash  198 1). 

30  Wolverines  historically  inhabited  forested  regions  across  the  northern  tier  of  North  America.  Their 

3 1  distribution  in  North  America  included  much  of  Canada,  southward  into  the  United  States  from 

32  Maine  to  Washington  State  (van  Zyll  de  Jong  1975;  Copeland  and  Whitman  2003).  In  the  southerly 

33  portion  of  their  distribution,  wolverines  extended  down  the  Cascade  Mountains  of  Oregon  and  into 

34  the  southern  Sierras  in  Califomia,  and  down  the  Rocky  Mountains  into  Arizona  and  New  Mexico 

35  (Banci  1994;  Hash  1987).  Wolverines  have  experienced  dramatic  reductions  in  their  southem 

36  distributional  extent  (Banci  1994;  Heinemeyer  and  Copeland  1999),  although  in  Montana  their 

37  distribution  likely  decreased  to  a  minimum  around  1920  and  has  since  expanded  (Newby  and 

38  McDougal  1964).  Increases  in  Wyoming  (Hoak  et  al.  1982)  and  Idaho  (Groves  1988)  in  the  past 

39  have  also  been  suggested.  In  the  United  States,  their  present  distribution  is  restricted  to  the  Rocky 

40  Mountains,  and  only  Idaho,  Montana,  and  Wyoming  are  known  to  support  populations  (Hoak  et  al. 

4 1  1 982;  Copeland  and  Whitman  2003).  Recent  findings  suggest  that  wolverine  range  in  the 

42  contiguous  United  States  contracted  substantially  by  the  mid- 1900s  (Aubry  et  al.  2007).  There  are 
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1       also  several  concerns  about  woherines  in  the  northern  Rockies  including  low-population  densities. 


1 


population  isolation,  and  long-term  threats  due  to  warming  climate  trends  (Ruggiero  et  al.  2007). 
Wolverines  have  been  documented  within  the  NWLO,  SWLO,  and  CLO. 


4  Excessive  mortality  associated  with  trapping  and  human-associated  developments  are  usually 

5  suspected  to  be  the  primary  causes  of  wolverine  reductions  (Proulx  2000;  Copeland  and  Whitman 

6  2003).  In  Montana,  MFWP  authorizes  limited  harvest,  which  is  primarily  maintained  to  allow  for 

7  the  incidental  take  of  wolverines  in  traps  set  for  other  target  species  (Banci  1994;  Heinemeyer  and 

8  Copeland  1999;  Giddings  2003,  personal  communication).  Since  1993-1994  (i.e.,  in  the  previous 

9  1 0  years),  the  number  of  wolverines  harvested  in  Montana  annually  ranged  from  4  to  15,  with  an 

10  average  of  1 1  (Giddings  2003,  personal  communication).  Low  wolverine  densities,  the  fragmented 

1 1  nature  of  suitable  habitat  at  the  southern  extent  of  their  North  American  range,  and  high 

12  demographic  sensitivity  to  adult  mortality  raise  concerns  that  the  harvesting  of  wolverines  in 

13  southern  boreal  forests  could  have  a  detrimental  effect  on  their  metapopulation  dynamics  (Ruggiero 

14  etal.  2007). 

15  At  the  landscape  scale,  particular  plant  associations  do  not  appear  to  define  wolverine  habitat  as 

16  much  as  the  presence  of  abundant  food  supplies  (i.e.,  ungulate  carrion)  and  sparsely  inhabited 

17  wilderness  areas  that  contain  persistent  snow  until  late  spring  (Kelsall  1981;  Banci  1994;  Aubry  et 

18  al.  2007).  Copeland  and  Whitman  (2003)  suggested  that  vegetative  characteristics  appear  less 

19  important  to  wolverine  than  physiographic  structure  of  the  habitat,  and  Copeland  et  al.  (2007)  found 

20  that  topographic  variables  provided  greater  predictive  power  in  their  habitat  models  than  vegetative 

2 1  parameters.  Other  studies  have  found  that,  within  home  ranges  (and  except  for  denning,  see  below), 

22  wolverines  exhibit  no  strong  affinity  for  specific  habitats  (Krott  1982;  Banci  and  Harestad  1990; 

23  Landa  et  al.  2000;  Raphael  et  al.  2001).  Homocker  and  Hash  (1981)  reported  that  wolverines  were 

24  "reluctant  to  cross  openings  of  any  size  such  as  clearcuts  or  bums"  in  Montana  (Homocker  and 

25  Hash  1981).  However,  in  that  same  study.  Homocker  and  Hash  (1981)  also  found  no  differences  in 

26  movements,  habitat  use,  or  behavior  between  wolverines  occupying  logged  areas  and  those 

27  occupying  unlogged  areas,  and  that  wolverines  evidently  were  not  inhibited  from  crossing  clearcuts. 

28  In  addition,  wolverines  in  Idaho  were  documented  to  commonly  cross  natural  openings  and  areas 

29  with  sparse  overstory  (e.g.,  bums,  meadows,  and  open  mountaintops)  (Copeland  1996).  In 

30  Scandinavia,  wolverines  exist  in  a  much  more  intensively  developed  environment  and  can  cross 

3 1  highways  at  least  occasionally  (Landa  et  al.  2000).  Consequently,  avoidance  of  open  areas  by 

32  wolverines  may  have  been  over-stated  by  Homocker  and  Hash  ( 1 98 1 ),  even  though  wolverines  in 

33  the  Rocky  Mountains  do  appear  to  prefer  forested  areas  over  open  areas,  particularly  when  they  are 

34  acdve.  Homocker  and  Hash  ( 1 98 1 )  found  70  percent  of  wolverine  use  in  medium  to  scattered 

35  timber,  particularly  for  forests  featuring  subalpine  fir.  Research  in  Idaho  showed  similar  results, 

36  with  montane  coniferous  forest  types  accounting  for  70.2  percent  of  wolverine  use  (Copeland 

37  1 996).  Copeland  et  al.  (2007)  reported  that  wolverines  used  an  elevation  zone  year  round  that 

38  ranged  from  about  7.2 1 8  to  8,530  feet,  with  only  minor  shifts  to  lower  elevations  in  winter.  In  that 

39  study,  wolverines  primarily  used  vegetation  communities  dominated  by  whitebark  pine  in  summer, 

40  and  shifted  use  into  Douglas-fir  and  lodgepole  pine  communities  in  winter,  possibly  to  take 

41  advantage  of  a  greater  abundance  of  ungulate  carrion  (Copeland  et  al.  2007). 
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1  Although  abundance  of  food  and  large  tracts  of  undisturbed  wilderness  are  important  factors  for 

2  wolverines  at  the  landscape  scale,  denning  habitat  may  be  an  important  factor  at  the  watershed  level 

3  for  wolverines  in  Montana  and  other  portions  of  their  Rocky  Mountain  range  (Copeland  1996; 

4  Magoun  and  Copeland  1998).  Where  denning  habitat  is  absent  or  made  unavailable  due  to 

5  excessive  human  disturbance,  wolverines  will  probably  be  absent  (Copeland  1996;  Copeland  and 

6  Whitman  2003;  Copeland  2004,  personal  communication). 

7  Den  sites  in  forested  habitats  below  tree  line  have  been  found  to  include  a  variety  of  features,  such 

8  as  avalanche  chutes,  caves,  uprooted  trees,  burrows,  overhanging  banks,  snow  tunnels,  snow- 

9  covered  tree  roots,  rocks  and  boulders,  and  logjams  (Hash  1987).  Snow  cover  that  persists  through 

10  the  spring  denning  period  appears  vital  to  reproduction.  Elevations  and  habitats  associated  with  this 

1 1  attribute  may  be  critical  for  successful  natal  (birthing)  dens  throughout  the  wolverine's  range 

12  (Ruggiero  et  al.  2007).  Female  wolverines  appear  to  prefer  high-elevation,  north-facing  talus  slopes 

13  for  natal  denning.  Often  located  within  cirque  basins,  the  females  occupy  extensive  snow  tunnels 

14  that  form  a  complex  of  dens  (Magoun  and  Copeland  1998).  Two  marked  females  and  one 

1 5  unmarked  female  in  Copeland' s  ( 1 996)  study  used  subalpine  talus  habitat  for  denning  sites,  whereas 

1 6  coniferous  riparian  sites  were  used  at  lower  elevations,  characterized  by  dense  shrub  and 

1 7  regenerating  understory  and  multiple  layered  downed  timber. 

1 8  There  is  a  body  of  evidence  that  suggests  females  are  prone  to  disturbance  at  natal  den  sites 

19  (Heinemeyer  et  al.  2001).  Other  studies  also  report  den  abandonment  as  a  result  of  human 

20  disturbance  (Pulliainen  1968;  Myrberget  1968;  Copeland  1996).  The  movement  of  kits  to  less 

2 1  suitable  habitat  because  of  interface  with  winter  recreationists  and  other  human  activities  may  result  in 

22  detrimental  energy  expenditures,  stress,  increased  susceptibility  to  predation,  exposure,  or  competition 

23  for  limited  den  sites.  Resource  extraction  (including  timber  harvesting),  backcountry  skiing  and 

24  snowmobiling,  roads,  and  other  forms  of  human  disturbance  are  concerns  where  wolverines  are  found 

25  (Ruggiero  et  al.  2007)  and  are  risk  factors  that  may  be  an  issue  in  the  HCP  project  area. 

26  In  general,  DNRC  does  not  maintain  trails,  winter  recreation  areas,  or  other  facilities  devoted  to 

27  outdoor  recreation  that  could  disturb  denning  wolverines.  However,  DNRC  does  manage  lands  that 

28  support  some  of  these  facilities.  In  addition,  DNRC  licenses  other  parties  to  groom  and  maintain 

29  snowmobile  and  cross-country  ski  trails  on  trust  lands.  The  Stillwater  Block  has  existing  land  use 

30  licenses  with  three  commercial  snowmobile  outfitters  and  with  the  Flathead  Snowmobile 

3 1  Association  for  grooming  trails.  The  Stillwater  Unit  has  also  issued  land  use  licenses  for  a 

32  commercial  dogsled  outfitter  and  a  commercial  groomed  Nordic  ski  track.  In  addition,  there  are 

33  several  ski  trail  licenses  on  the  Swan  River  State  Forest,  the  Libby  Unit,  and  the  Kalispell  Unit. 

34  However,  the  Libby  and  Kalispell  Units  do  not  possess  habitat  likely  to  be  suitable  for  use  by 

35  wolverines  (Table  4.9-29). 
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TABLE  4.9-29 


ACRES  OF  WOLVERINE  HABITAT  IN  THE  HCP  PROJECT  AREA  BY 
ELEVATION  RANGE  FOR  EACH  LAND  OFFICE  AND  ADMINISTRATIVE 
UNIT  OFFICE 


Acres 

Within  Elevation  Range  (Feet) 

Land  Office  and 

6,001 

6,501 

7,001 

7,501 

8,001 

8,501 

9.001 

Administrative 

to 

to 

to 

to 

to 

to 

to 

Unit 

6,500 

7,000 

7,500 

8,000 

8,500 

9,000 

9,500 

Total 

NWLO 

Stillwater 

9,050 

3,964 

230 

0 

0 

0 

0 

13,243 

Swan 

1,727 

1,049 

104 

0 

0 

0 

0 

2,880 

Plains 

14 

27 

0 

0 

0 

0 

0 

41 

Libby 

0 

0 

0 

0 

0 

0 

0 

0 

Kalispell 

0 

0 

0 

0 

0 

0 

0 

0 

Subtotal 

10,792 

5,040 

333 

0 

0 

0 

0 

16,165 

SWLO 

Missoula 

0 

685 

360 

16 

0 

0 

0 

1,060 

Clearwater 

8 

72 

23 

0 

0 

0 

0 

104 

Anaconda 

0 

0 

0 

0 

0 

0 

0 

0 

Hamilton 

0 

0 

0 

0 

0 

0 

0 

0 

Subtotal 


757 


383 


16 


1,164 


CLO 

Bozeman 

0 

638 

173 

36 

0 

0 

0 

847 

Dillon 

0 

0 

0 

0 

484 

245 

0 

729 

Helena 

210 

228 

58 

0 

0 

0 

0 

496 

Subtotal 

210 

866 

231 

36 

484 

245 

0 

2,071 

Total 

11,010 

6,663 

947 

52 

484 

245 

0 

19,400 

4  Source:  DNRC  (2008a). 

5  Wolverines  are  capable  of  very  long  dispersal  movements  (Vangen  et  al.  2001 ;  Copeland  and 

6  Whitman  2003)  and  appear  capable  of  recolonizing  appropriate  habitats  if  travel  routes  are  not 

7  entirely  disrupted  (Landa  et  al.  2000).  However,  genetic  subdivision  among  populations  have 

8  been  documented,  particularly  in  the  southern  extent  of  their  North  American  distribution 

9  (Cegelski  2002;  Kyle  and  Strobeck  2002;  Schwartz  et  al.  2007);  gene  flow  is  primarily  male- 

1 0  mediated  (Wilson  et  al.  2000).  Banci  (1 994)  states  that  wolverine  habitat  needs  must  be  met  at 

1 1  more  than  one  scale:  ( 1 )  at  the  stand  scale  to  meet  requirements  for  food  and  dens,  and  (2)  at  the 

12  landscape  scale  to  meet  requirements  for  home  range  sizes,  travel  corridors,  and  dispersal  corridors. 

1 3  Banci  (1994)  has  stressed  the  importance  of  refugia  in  the  form  of  large  protected  areas  connected 

14  by  adequate  travel  corridors.  Such  refugia  are  important  for  providing  dispersers  to  surrounding 

15  habitats.  Rivers,  lakes,  mountain  ranges,  or  other  topographical  features  do  not  seem  to  block 

16  movements  of  wolverines  (Homocker  and  Hash  1981;  Banci  1987,  1994).  However,  because 

1 7  wolverines  tend  to  avoid  human  developments,  extensive  human  settlement  and  major  access  routes 

1 8  may  ftinction  as  barriers  to  dispersal.  Thus,  linkages  are  required  to  connect  wolverine  habitats 

19  among  areas  that  generally  lack  broad-scale  human  influence.  Habitat  alteration,  or  fragmentation, 

20  may  isolate  subpopulations  of  wolverines,  increasing  their  susceptibility  to  local  extinction 

21  processes. 

22  For  this  analysis  potential  wolverine  habitat  on  HCP  project  area  lands  was  identified  by  using  a 

23  combination  of  three  attributes:  ( 1 )  persistent  late  spring  snow  co\er  for  year  2008,  (2)  elevation, 


Montana  DNRC 
Draft  EIS 


4-371 


Chapter  4 
Wildlife  and  Wildlife  Habitat 


1  and  (3)  consideration  of  the  spatial  extent  of  snow  cover  within  5  square  miles  of  trust  land  parcels 

2  that  possessed  abundance  of  snow  cover  (DNRC  20081).  Because  of  influences  of  latitude,  varying 

3  climatic  patterns,  and  variability  in  the  distribution  and  elevation  of  mountain  ranges  in  western 

4  Montana,  information  in  addition  to  the  elevation  range  wolverines  used  in  Idaho,  as  described  by 

5  Copeland  et  al.  (2007),  was  used  to  predict  habitat  acreages  and  locations.  Satellite  imagery  for 

6  2008  was  used  because  snow  pack  was  normal  to  slightly  above  normal  for  most  of  western 

7  Montana  and  provided  a  reasonable  predictive  snapshot  for  identifying  areas  with  persistent  snow 

8  late  in  spring.  Areas  exhibiting  these  attributes  are  expected  to  be  those  most  likely  to  provide 

9  conditions  suitable  for  denning  females  and  where  disturbance  influences  may  be  most  limiting  for 

10  wolverines  on  trust  lands. 

1 1  DNRC  owns  and  manages  relatively  few  acres  of  high-elevation  habitat  containing  persistent  snow 

12  late  into  spring.  This  is  due  to  the  relatively  limited  amount  and  distribution  of  trust  lands  in 

1 3  westem  Montana.  As  a  general  rule,  trust  land  parcels  tend  to  be  situated  more  in  valley  bottoms 

14  and  on  mid-slopes,  rather  than  on  large,  extensive  high-elevation  ridgelines  and  mountain  peaks 

15  where  late  persistent  snow  typically  occurs.  In  the  planning  area,  there  are  23,060  acres  of 

16  wolverine  habitat  (Table  4.9-30).  These  acres  comprise  1.3  percent  of  the  total  1,813,300  acres  of 

1 7  trust  lands  in  the  planning  area.  Approximately  91  percent  of  the  DNRC  wolverine  habitat  acres 

1 8  occur  at  elevations  between  6,000  and  7,500  feet,  and  70  percent  exist  on  the  NWLO.  Of  the 

19  wolverine  habitat  on  trust  lands  in  the  planning  area,  13,243  acres  (57  percent)  occur  within  the 

20  Stillwater  Block.  In  the  HCP  project  area,  there  are  19,400  acres  of  wolverine  habitat,  of  which 

21  16,123  acres  (83  percent)  occur  on  the  Stillwater  Block  and  Swan  River  State  Forest  (Table  4.9-29). 

22  The  remaining  3,277  acres  are  scantily  distributed  across  the  Plains,  Missoula,  Clearwater, 

23  Bozeman,  Dillon,  and  Helena  Units  (Table  4.9-29). 

24  Environmental  Consequences 

25  The  following  analysis  identifies  and  compares  the  rules,  policies,  and  commitments  that  address 

26  the  provision  of  suitable  habitat  under  the  alternatives  in  the  HCP  project  area,  as  well  as  a 

27  quantitative  comparison  of  anticipated  habitat  availability. 

28  Den  Site  Disturbance:  At  high  elevations,  where  potential  habitat  occurs  in  zones  where  snow 

29  persists  into  late  spring,  DNRC  rarely  conducts  logging  activities  or  administrative  activities,  such 

30  as  sale  planning  and  project  preparation,  until  after  June  1 5  each  year.  This  is  because  plowing 

3 1  costs  are  prohibitive,  conditions  are  more  dangerous,  and  snow  cover  restricts  the  ability  to  conduct 

32  most  activities.  Thus,  the  potential  for  forest  management  activities  to  disturb  female  wolverines  in 

33  dens  on  trust  lands  at  elevations  greater  than  6,000  feet  is  minimal  under  all  alternatives.  Under  a 

34  grizzly  bear  commitment  contained  in  all  action  alternatives,  DNRC  would  be  prohibited  from 

35  conducting  motorized  forest  management  activities  at  elevations  greater  than  6,300  feet  from 

36  November  16  through  May  3 1  each  year,  which  would  provide  additional  certainty  of  minimal 

37  disturbance  risk  to  denning  wolverines  compared  to  Altemative  I . 

38 
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1  Habitat  Alteration  and  Linkage:  As  described  earlier  in  the  grizzly  bear  and  lynx  subsections, 

2  with  the  exceptions  of  the  Stillwater  Block  and  Swan  River  State  Forest,  DNRC's  ability  to 

3  influence  linkage  areas  in  western  Montana  is  relatively  limited  by  the  amount  of  HCP  project  area 

4  lands  in  the  planning  area  (approximately  2  percent)  and  distribution  of  lands  in  western  Montana 

5  (Tables  4.9-8  and  4.9-9  and  Figures  D- 1 5A,  B,  and  C  in  Appendix  D,  EIS  Figures).  The  Stillwater 

6  Block  and  the  Swan  River  State  Forest  are  important  land  areas  for  linkage  with  high  value  for  lynx, 

7  grizzly  bears  (USFS  2007a;  USFWS  et  al.  1995;  Servheen  et  al.  2001),  and  most  likely,  wolverines, 

8  given  the  amounts  and  locations  of  persistent  snow  zones  in  these  areas  (Table  4.9-29).  All  of  the 

9  alternatives  are  similar  in  how  they  contribute  to,  or  may  impact,  habitat  linkage  for  wolverines,  and 

10  all  action  alternatives  provide  greater  certainty  and  protection  for  wolverines  than  Alternative  1 . 

1 1  Under  Alternative  1  on  all  DNRC  forest  management  projects,  forest  patch  size,  shape, 

1 2  connectivity,  and  habitat  fragmentation  would  be  considered  at  the  project  level  under  ARM 

13  36.1 1.415.  In  the  Stillwater  Block,  commitments  to  the  Stillwater  Core  would  remain  in  place  and 

14  the  40  percent  hiding  cover  in  grizzly  bear  BMU  subunits  commitment  would  remain.  Similarly,  on 

1 5  the  Swan  River  State  Forest,  harvest  unit  design  would  require  the  600-feet-to-cover  measure,  visual 

16  screening  would  continue  to  be  required  along  riparian  areas,  and  a  minimum  of  40  percent  hiding 

1 7  cover  would  be  maintained  per  BMU  subunit,  as  long  as  Swan  Agreement  is  in  place.  These  are  all 

1 8  measures  that  would  support  maintaining  cover,  habitat  connectivity,  and  linkage  for  wolverines. 

19  Under  Alternatives  2,  3,  and  4,  forest  patch  size,  shape,  connectivity,  and  habitat  fragmentation 

20  would  continue  to  be  considered  in  a  similar  manner  at  the  project  level  under  ARM  36.1 1.415. 

2 1  Given  that  particular  plant  associations  do  not  appear  to  explain  wolverine  habitat  as  much  as 

22  topographic  variables  (Copeland  et  al.  2007),  no  appreciable  impacts  are  anticipated  to  wolverines 

23  associated  with  human-influenced  changes  in  forest  cover  type  representation  over  the  next  50  years 

24  under  any  of  the  alternatives  considered.  Also,  given  the  results  contained  in  Table  4.9-17  and 

25  DNRC's  commitment  by  statute  to  a  sustainable  harvest  volume  (MCA  77-5-222),  hiding  cover 

26  amounts  at  a  programmatic  scale  are  not  expected  to  vary  appreciably  under  Alternative  1  or  any  of 

27  the  action  alternatives.  Under  all  action  alternatives,  projects  planned  in  lynx  habitat  would  be 

28  designated  harvest  units  to  maintain  a  connected  network  of  suitable  lynx  habitat  along  riparian 

29  areas,  ridgetops,  and  saddles,  which  would  also  benefit  wolverines.  All  action  alternatives  would 

30  also  require  that  threshold  levels  of  suitable  habitat  be  maintained  in  LMAs  at  levels  from 

3 1  60  percent  (Alternative  4)  to  70  percent  (Alternative  3),  with  additional  restrictions  on  the  rates 

32  habitat  could  be  converted  to  a  non-suitable  condition  each  decade.  Under  all  action  alternatives,  a 

33  grizzly  bear  program-wide  commitment  for  all  HCP  lands  would  ensure  that  visual  screening 

34  associated  with  riparian  zones  and  wetland  management  zones  is  retained,  and  that  limited  road 

35  construction  and  restrictions  on  gravel  pit  development  would  occur  within  riparian  areas.  Under  all 

36  action  alternatives,  a  grizzly  bear  requirement  to  restrict  harvest  unit  size  to  ensure  cover  is  available 

37  within  600  feet  from  any  point  within  a  clearing  would  be  expanded  in  application  to  include  all  of 

38  the  Stillwater  Block  and  all  scattered  parcels  within  grizzly  bear  recovery  zones  and  NROH.  This 

39  measure  would  also  benefit  wolverines  where  recovery  zone  lands  and  NROH  overlap  or  occur  in 

40  relatively  close  proximity  to  high-elevation  habitats  preferred  by  wolverines;  overlap  is  most 

41  substantial  on  the  Stillwater  Block  and  Swan  River  State  Forest.  Under  Altemative  I,  the  600-feet- 

42  to-cover  measure  is  only  applicable  on  the  Swan  River  State  Forest.  Collectively,  these  measures 

43  help  ensure  that,  within  some  of  the  most  likely  areas  of  importance  for  wolverines  in  western 

44  Montana,  habitat  connectivity  would  be  maintained  over  time.  Commitments  contained  in  all  action 

45  altematives  would  provide  greater  assurances  that  connectivity  would  be  maintained  for  essential 
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1  denning,  foraging,  and  dispersal  acti\ities  than  Alternative  1.  All  action  alternatives  would  require 

2  impro\ed  project-le\el  tracking  and  documentation  regarding  how  connectivity  is  addressed  and 

3  maintained,  which  would  facilitate  compliance.  Alternative  3  would  likely  provide  for  the  greatest 

4  level  of  protection  (subtle  difference),  followed  by  Alternatives  2  and  then  4. 

5  Under  Alternative  3,  maintenance  of  security  core  areas  on  the  Stillwater  Block  at  the  DNRC  1996 

6  baseline  levels  by  BMU  subunit  would  continue.  Under  Alternatives  1  and  3,  approximately  36,800 

7  acres  in  the  Stillwater  Block  would  be  managed  as  secure  habitat  for  intervals  of  10  years  (Stillwater 

8  Core).  Most  of  the  high-ele\ation  wolverine  habitat  occurs  on  these  lands.  In  contrast,  fewer  acres 

9  (19,400  acres,  or  53  percent  of  the  36.800  acres)  would  be  managed  as  grizzly  bear  quiet  areas 

1 0  under  Alternatives  2  and  4,  with  a  maximum  entry  period  of  4  years  of  activity  followed  by  8  years 

1 1  of  rest  from  commercial  logging  activities.  On  the  Stillwater  Block,  Alternative  3  would  likely 

12  provide  the  greatest  degree  of  habitat  quality  associated  with  the  formally  identified  linkage  zone 

13  along  Highway  93,  because  it  requires  that  the  largest  amount  of  blocked  secure  acreage  is 

14  maintained.  Any  beneficial  effect  of  the  scattered  parcels  grizzly  bear  or  lynx  commitments 

1 5  associated  with  cover  retention  are  likely  to  be  small  because  scattered  parcels  are  frequently  islands 

16  of  forested  habitat  in  a  sparse  forest  matrix  of  multiple  ownerships.  Thus,  connectivity  of  mature  or 

1 7  sub-mature  forest  cover  can  be  difficult  to  provide  at  scales  larger  than  one  section  (i.e.,  640  acres). 

1 8  In  summary,  given  the  amount  and  distribution  of  trust  lands  in  western  Montana,  habitat 

19  connectivity  between  linkage  zones  is  likely  to  be  most  influenced  by  land  use  and  management  on 

20  other  ownerships,  rather  than  DNRC  forest  management.  However,  all  action  alternatives  provide 

2 1  for  restrictions  on  access,  quiet  areas,  cover  maintenance,  and  control  of  development  in  similar 

22  ways.  Alternatives  2,  3,  and  4  would  improve  on  the  amount  and  quality  of  linkage  zones  when 

23  compared  to  current  conditions,  especially  within  the  Stillwater  Block  and  Swan  River  State  Forest, 

24  due  to  the  variety  of  complementary  mitigation  measures  incorporated  within  those  areas. 

25  Fisher 

26  Affected  Environment 

27  The  fisher  is  a  state-listed  and  DNRC-listed  sensitive  species,  and  it  is  managed  by  MFWP  as  a 

28  furbearer.  Fishers  were  extirpated  from  Montana  by  the  1930s  (Foresman  2001),  and  no  fishers 

29  were  detected  in  harvest  records  from  1929  to  1959  (Vinkey  2003).  Reintroduction  efforts  in  1959 

30  and  1960  in  Lincoln,  Granite,  and  Missoula  Counties  resulted  in  the  establishment  of  populations  in 

3 1  those  counties.  More  recent  reintroductions  were  made  in  the  Cabinet  Mountains  between  1988  and 

32  1991  (Foresman  2001). 

33  Fishers  occur  primarily  in  dense  coniferous  or  mixed  forests  (Thomas  et  al.  1 993).  The  general 

34  living  requirements  for  fishers  are  met  tlirough  the  interspersion  of  habitats  providing  large  areas  of 

35  continuous  overhead  cover,  food  availability  (which  is  often  found  in  higher  abundance  in  edges 

36  and  ecotones),  and  den  sites.  These  elements  are  interspersed  primarily  in  mature,  dense,  conifer- 

37  dominated  forests  and  riparian  forests  (Lieffers  and  Woodard  1997).  Fishers  may  also  occur  in 

38  early  successional  forests  with  dense  overhead  cover  (Thomas  et  al.  1993). 

39  Fishers  are  snag-dependent  secondary  cavity  users  (Powell  and  Zielinski  1994).  Fisher  kits  are  bom 

40  and  raised  in  maternal  dens,  which  are  typically  located  high  in  hollow  trees  (Powell  1993;  Olsen  et 

41  al.  1996).  Large  snags  (greater  than  20  inches  dbh)  are  important  as  maternal  den  sites  (Thomas  et 
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1  al.  1993).  Diet  consists  primarily  of  mammals  (small  rodents,  shrews,  squirrels,  hares,  muskrat, 

2  beaver,  porcupine,  raccoon,  deer  carrion),  although  fishers  also  may  consume  birds  and  fruit. 

3  Snowshoe  hares  are  an  important  dietary  item  for  fishers  in  Montana,  as  is  deer  carrion 

4  (Foresman2001). 

5  Mature  structural  stages  and  climax  successional  stages  provide  the  best  combination  of  required 

6  overhead  cover  for  foraging  and  security,  as  well  as  potential  den  sites  for  fisher.  Avoidance  of 

7  non-forested  and  early  serai  stage  habitats  with  little  overhead  cover  has  been  documented  in 

8  several  studies  (Kelly  1977;  Powell  1977;  Arthur  1987;  Weir  and  Harestad  1997).  Because  dense, 

9  mature,  conifer-dominated  canopies  are  the  most  critical  feature  required  for  suitable  fisher  habitat, 

10  the  availability  of  dense  overhead  cover  is  considered  the  primary  habitat-limiting  factor  for  this 

1 1  species.  Timber  harvesting  is  the  primary  human-related  cause  of  habitat  loss  (Douglas  and 

12  Strickland  1987;  Thompson  1986;  Thompson  1991;  Buck  et  al.  1994;  Thompson  and  Harestad 

13  1994).  Timber  harvest  can  also  contribute  to  habitat  fragmentation,  which  reduces  the  suitability  of 

14  habitat  for  fisher  (Powell  1993;  Badry  et  al.  1997).  The  connection  of  habitat  units  with  adjacent 

15  units  provides  landscapes  that  are  effectively  large  enough  to  maintain  healthy  populations  of  fisher 

1 6  (Jones  and  Garton  1 994). 

17  Environmental  Consequences 

18  Under  all  four  alternatives,  DNRC  would  continue  to  analyze  effects  to  fishers  on  a  project-by- 

19  project  basis  and  implement  conservation  measures  for  fisher  habitat  as  they  do  under  the  current 

20  Forest  Management  ARMs  (ARM  36. 1 1 .440).  These  measures  emphasize  the  maintenance  of 

21  dense  forest,  snags,  and  LWD  in  riparian  areas.  These  rules  also  require  DNRC  to  manage  for  at 

22  least  one  forested  patch  providing  connectivity  between  adjacent  third-order  drainages,  preferably  in 

23  saddles,  where  landscape  conditions  allow.  No  additional  rules  specifically  address  the  availability 

24  or  connectivity  of  dense,  mature,  conifer-dominated  forest  in  upland  areas,  although  biodiversity 

25  rules  require  that  these  factors  are  considered  in  project  planning. 

26  Effects  on  fishers  would  be  related  primarily  to  the  availability  of  mature  and  old-growth  forest  and 

27  snags.  In  addition,  anticipated  variafions  in  the  condition  of  forested  riparian  habitat  in  the  HCP 

28  project  area  may  indicate  differences  in  the  effects  of  the  alternatives.  None  of  the  alternatives 

29  include  any  provisions  to  change  the  Forest  Management  ARMs  that  address  the  removal  of 

30  standing  snags  or  LWD.  DNRC's  policies  and  management  approach  for  old-growth  stands  would 

31  not  change  under  the  HCP  alternatives.  DNRC  would  continue  to  have  the  same  old-growth 

32  management  opfions  it  currently  has  as  outlined  in  ARM  36. 1 1 .41 8  (old-growth  restorafion 

33  maintenance,  and  removal). 

34  Differences  among  the  alternatives  in  the  availability  of  mature  and  old-growth  forest  in  the  project 

35  area  are  discussed  in  Sections  4.2.2.4  (Size  Class)  and  4.2.2.5  (Age  Class),  and  summarized  below 

36  for  the  pileated  woodpecker.  As  noted  in  those  discussions,  Altematives  2  and  4  would  yield 

37  slightly  lower  proportions  of  acres  in  the  mature  sawtimber  size  class  and  the  old-growth  age  class, 

38  compared  to  Altematives  1  and  3.  The  most  prominent  differences  would  be  seen  in  the  Stillwater 

39  Block.  Comparatively  higher  proportions  of  mature  sawtimber  and  old-growth  forest  would  be 

40  expected  under  Alternative  3,  attributable  in  part  to  the  wider  riparian  zones  associated  with  this 

41  altemafive,  along  with  other  conservation  strategies  that  would  limit  activities  associated  with 

42  timber  management  in  certain  areas,  such  as  the  Stillwater  Core. 
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1  With  regard  to  riparian  habitat,  timber  management  under  the  alternatives  would  differ  only  in 

2  stands  adjacent  to  Tier  1  streams  (streams  that  support  HCP  fish  species).  Of  1,578  miles  of  stream 

3  in  the  project  area.  45 1  miles  (29  percent)  are  Tier  1  streams.  The  alternatives  would  not  differ, 

4  therefore,  in  the  management  of  forested  riparian  habitat  along  most  streams  in  the  project  area. 

5  Under  all  alternatives,  existing  ARMs  would  require  that  within  cover  types  preferred  by  fishers, 

6  75  percent  of  the  acreage  within  100  feet  of  Class  1  streams,  and  50  feet  of  Class  2  streams,  must  be 

7  maintained  in  a  moderate  to  dense  mature  forest  condition.  Under  Alternatives  2  and  4,  the  25-foot 

8  no-harvest  buffer  adjacent  to  Tier  1  streams  would  minimize  reductions  in  riparian  forest  canopy 

9  co\er.  potentially  increasing  the  likelihood  that  fishers  may  use  riparian  corridors  for  forage,  travel, 

1 0  and  security,  compared  to  Alternative  1 .  Alternative  3  would  offer  the  widest  and  most  intact 

1 1  riparian  corridors  adjacent  to  Tier  1  streams,  resulting  in  the  greatest  amount  of  closed-canopy 

12  riparian  habitat  among  the  alternatives.  See  the  discussion  of  Forested  Riparian  Habitats  in  Section 

13  4.9.5.1  (Wildlife  Habitat  Associations)  for  additional  detail  on  this  habitat  type. 

14  Bald  Eagle 

15  Affected  Environment 

1 6  The  USFWS  removed  the  bald  eagle  from  the  federal  list  of  endangered  and  threatened  species, 

1 7  effective  August  8,  2007  (72  PR  3^7346-37372).  The  delisting  of  bald  eagles  under  ESA  was 

1 8  challenged,  and  while  the  Court  re-initiated  the  listing  in  certain  areas  of  the  United  States,  the 

19  species  remains  delisted  in  Montana.  Bald  eagles  remain  protected  by  the  Bald  and  Golden  Eagle 

20  Protection  Act  and  the  Migratory  Bird  Treaty  Act.  In  1 994,  the  Montana  Bald  Eagle  Working 

21  Group  published  the  Montana  Bald  Eagle  Management  Plan,  which  identifies  risks  and  directs 

22  management  activities.  As  a  signatory  to  this  document,  DNRC  follows  guidelines  in  this  plan  as 

23  appropriate  and  as  stated  in  the  ARMs.  Monitoring  of  all  bald  eagle  nests  occurs  as  part  of  the 

24  statewide  monitoring  plan.  In  Montana,  the  number  of  known  breeding  bald  eagles  increased  from 

25  12  pairs  in  1978  to  308  pairs  in  2002,  well  above  the  minimum  recovery  plan  target  of  99  pairs 

26  (MBEWG  1 994;  K.  Dubois  2003,  personal  communication;  DNRC  2005b).  The  population  still 

27  appears  to  be  increasing,  with  about  10  to  15  new  nests  found  each  year  (DNRC  2005b).  Many  of 

28  the  nesting  pairs  in  Montana  are  year-round  residents.  Montana  also  supports  significant  numbers 

29  of  wintering  bald  eagles  (up  to  600  in  Glacier  National  Park  during  the  1980s)  and  is  an  important 

30  bald  eagle  migratory  corridor,  particularly  along  the  Rocky  Mountains  and  Yellowstone  River 

3 1  (MBEWG  1994).  The  state's  wintering  bald  eagle  population  increased  from  470  eagles  in  1982  to 

32  782  in  1997  (Buehler  2000).  Within  the  planning  area,  there  are  333  documented  bald  eagle  nesting 

33  territories  that  have  been  active  within  the  past  5  years,  242  of  which  include  some  trust  lands  and 

34  113  of  which  are  associated  with  trust  lands  within  the  HCP  project  area  (Figure  D-18  in 

35  Appendix  D,  EIS  Figures). 

36  Bald  eagles  prefer  to  nest  and  perch  in  large  trees  (usually  conifers  or  cottonwoods),  typically  within 

37  1  mile  of  a  lake  or  reservoir  greater  than  80  acres  in  size,  or  a  large  river  (MBEWG  1994). 

38  Typically,  nests  are  re-used  in  subsequent  years.  Nest  stands  are  usually  greater  than  20  acres  in 

39  size  and  contain  several  large  trees  (MBEWG  1994;  MPIF  2000).  Roost  sites  are  typically  located 

40  in  mature  conifer  or  cottonwood  stands  less  than  10  acres  in  size  (MBEWG  1994). 

41  Winter  roosting  habitat  is  characterized  by  large  stands  of  coniferous  old  growth,  usually  located  on 

42  north-facing  slopes  away  from  prevailing  winds.  In  Montana,  wintering  eagles  are  associated  with 

43  unfrozen  portions  of  large  lakes  and  free-flowing  rivers,  but  are  also  scattered  through  upland  areas 
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1  feeding  on  ungulate  carrion,  game  birds,  rabbits,  and  hares  (Swenson  et  al.  1981).  Although  large 

2  communal  roosts  are  often  associated  with  bald  eagle  wintering  areas,  none  have  been  discovered  in 

3  Montana  (MBEWG  1994).  As  a  signatory  to  the  Montana  Bald  Eagle  Management  Plan,  DNRC 

4  mitigates  for  such  areas  as  they  become  known  and  are  managed  on  a  project-by-project  basis. 

5  Therefore,  this  issue  will  not  be  addressed  in  detail  in  this  analysis. 

6  As  identified  by  the  USFWS  (59  FR  35584-35594,  July  12,1994),  the  primary  risk  factors  to  bald 

7  eagles  include  habitat  loss  and  degradation,  especially  the  loss  of  shoreline  nesting  trees  through 

8  human  development  in  shoreline  areas,  human  disturbance  associated  with  recreational  use  of 

9  waterways  and  shores,  and  contamination.  Disturbance  can  cause  nest  abandonment  and  can  also 

1 0  negatively  affect  foraging  and  roosting  bald  eagles  (MBEWG  1994). 

11  Environmental  Consequences 

12  DNRC's  Forest  Management  ARMs  ensure  that  timber  harvest  is  conducted  pursuant  to  the 

1 3  Montana  Bald  Eagle  Management  Plan  (MBEWG  1 994)  and  the  Habitat  Management  Guide  for 

14  Bald  Eagles  in  Northwestern  Montana  (MBEWG  1991).  Under  all  four  alternatives,  all  identified 

15  nesting  territories  would  be  protected  utilizing  the  guidelines  in  these  two  plans.  Timber  harvest, 

1 6  road  and  trail  construction  and  use,  and  various  other  activities  would  be  conducted  in  a  manner  that 

1 7  would  minimize  disturbance  to  eagles  during  the  nesting  season  and  prevent  or  minimize  impacts  to 

1 8  their  habitat  within  their  nesting  territories.  None  of  the  alternatives  would  change  the  way  bald 

19  eagle  nesting  territories  would  be  managed.  SMZs  adjacent  to  large  streams  and  lakes  provide  for 

20  the  retention  of  large  trees  that  may  be  used  as  nest  sites  in  the  ftiture.  The  amount  of  potentially 

21  suitable  nest  sites  protected  within  SMZs  under  each  alternative  would  depend  on  SMZ  width  and 

22  activity  restrictions  within  SMZs.  Alternative  3  would  be  expected  to  result  in  the  greatest  number 

23  of  potentially  suitable  nest  sites,  followed  in  descending  order  by  Alternatives  2, 4,  and  I. 

24  Golden  Eagle 

25  Affected  Environment 

26  Like  bald  eagles,  golden  eagles  receive  protections  under  the  Bald  and  Golden  Eagle  Act  and  the 

27  Migratory  Bird  Treaty  Act.  A  1978  amendment  to  BGEPA  authorized  the  'taking'  of  golden  eagle 

28  nests  that  interfere  with  resource  development.  The  USFWS  is  authorized  to  issue  permits  for  the 

29  removal  of  inactive  nests  that  interfere  with  resource  operations  (e.g.,  mining,  timber  extraction)  as 

30  long  as  the  taking  is  compatible  with  preservation  of  the  area  nesting  population  (50  CFR  22.3). 

3 1  Golden  eagles  are  also  considered  a  "potential  species  of  concem"  in  Montana,  because  current  or 

32  limited  information  suggests  that  the  species  may  potentially  be  vulnerable  within  the  state  or  that 

33  more  information  is  needed  before  an  accurate  status  assessment  can  be  made  (MNHP  2008c). 

34  Golden  eagles  are  found  year-round  throughout  Montana  (MFWP  2009).  They  fi-equently  nest  on 

35  rocky  outcrops,  cliff  faces,  and  buttes  and  occasionally  nest  in  large  diameter  trees  (R.  Domenech 

36  2009,  personal  communication).  Nesting  territories  typically  occur  near  open  grassland  or  shrub 

37  steppe  habitats  (Kochert  et  al.  2002).  Nests  are  large  -  sometimes  over  six  feet  in  diameter  -  and 

38  vary  in  density  from  55  to  105  square  miles  per  pair  (MFWP  2009).  Availability  of  food  and 

39  preferable  nesting  sites  ultimately  determines  nesting  density.  Golden  eagles  typically  forage  in 

40  open  habitats  such  as  grasslands  or  shrublands  where  jackrabbits,  hares,  ground  squirrels,  and 

41  carrion  make  up  the  majority  of  their  diet.  Occasionally,  golden  eagles  prey  on  young  deer  or 
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1       antelope,  waterfowl,  grouse,  weasels,  and  skunks.  In  the  winter,  golden  eagles  typically  prefer  open 


■^ 


habitats  and  tend  to  avoid  urban,  agricultural,  and  forested  areas  (Kochert  et  al.  2002). 


3  Population  data  for  golden  eagles  in  the  state  of  Montana  and  the  planning  area  are  limited.  Several 

4  obsersations  of  breeding,  foraging,  and  overwintering  indi\'iduals  have  been  documented 

5  throughout  the  state  (MNHP  2009).  Good  et  al.  (2004)  estimated  that  approximately  1 1 .500  golden 

6  eagles  populate  two  Bird  Conservation  Regions  (BCRs)  that  encompass  Montana  (BCR  10  and 

7  BCR  1 7);  population  estimates  for  the  state  of  Montana  were  not  determined  in  the  study.  Some 

8  researchers  estimate  that  approximately  900  breeding  pairs  are  interspersed  throughout  the  state  (R. 

9  Domenech  2009.  personal  communication). 

10  Primary  risk  factors  to  golden  eagles  include:  accidental  trauma  as  a  result  of  collisions  with 

1 1  \ehicles.  power  lines,  or  other  structures:  electrocution:  gunshot:  incidental  poisoning  from 

1 2  pesticides,  other  toxins,  consumption  of  prey  exposed  to  chemicals,  or  toxic  baits  intended  to  attract 

1 3  other  animals;  and  habitat  loss  and  degradation  resulting  from  shrubland  wildfires,  urbanization, 

14  energy  development,  mining,  agriculture,  and  other  activities  that  occur  in  golden  eagle  habitat 

15  (Kochert  et  al.  2002). 

16  Environmental  Consequences 

1 7  Although  DNRC  Forest  Management  ARMs  do  not  contain  specific  management  standards  for 

1 8  golden  eagles,  DNRC  must  continue  to  comply  with  the  Bald  and  Golden  Eagle  Act  and  the 

19  Migratory  Bird  Treaty  Act.  Therefore,  when  encountering  active  golden  eagle  nests  during  forest 

20  management  activities,  DNRC  typically  implements  something  similar  to  the  following  strategy. 

2 1  DNRC  staff  conduct  species  occurrence  searches  of  MNHP  records  for  sensitive  species  and  site 

22  reviews  for  each  project.  If  a  nest  is  found,  DNRC  checks  with  other  local  biologists  to  assist  in 

23  developing  site-specific  protective  measures  that  minimize  risk  of  nest  failure,  nest  abandonment,  or 

24  harm  to  fledglings.  Such  measures  include  setting  up  'no  disturbance  zones'  and  'activity 

25  restriction  periods'  around  active  golden  eagle  nests.  DNRC  also  refers  to  suggested  management 

26  guidelines  set  forth  in  publications  such  as  the  Interagency  Rocky  Mountain  Front  Wildlife 

27  Monitoring/Evaluation  Program  Management  Guidelines  for  Selected  Species  ( 1 987)  and  Draft 

28  Guidelines  for  Raptor  Protection  from  Human  and  Land  Use  Disturbances,  Mountain-Prairie 

29  Region  (USFWS  2005c). 

30  None  of  the  alternatives  would  change  the  way  golden  eagle  nesting  territories  would  be  managed. 

3 1  Under  all  four  alternatives,  all  identified  active  golden  eagle  nests  that  may  be  affected  by  forest 

32  management  activities  would  be  protected  utilizing  the  strategy  described  abo\'e.  Timber  har\'est, 

33  road  and  trail  construction  and  use,  and  various  other  activities  would  be  conducted  in  a  manner  that 

34  would  minimize  disturbance  to  eagles  during  the  nesting  season. 

35  Black-backed  Woodpecker 

36  Affected  Environment 

37  The  black-backed  woodpecker  is  a  state-listed  and  DNRC-listed  sensitive  species.  Black-backed 

38  woodpeckers  are  non-migratory  residents  west  of  the  Rocky  Mountain  Front  in  Montana  (MPIF 

39  2000)  and  have  been  documented  near  the  CLO,  NWLO,  and  SWLO.  This  species  inhabits  dense 

40  boreal  and  montane  coniferous  forests  between  2,500  and  5,500  feet  elevation  (Dixon  and  Saab 

41  2000;  MPIF  2000).  Black-backed  woodpeckers  are  strongly  associated  with  standing,  recently  dead 
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1  trees,  especially  burned  forests  (Hutto  1 995).  Kreisel  ( 1 998)  and  Hutto  ( 1 995)  found  that  black- 

2  backed  woodpecker  densities  are  greatest  in  stands  up  to  5  years  following  fires.  They  forage 

3  almost  exclusively  on  standing  dead  trees,  and  rarely  on  logs  or  on  the  ground  (Kreisel  1998). 

4  Black-backed  woodpeckers  are  primary  excavators  and  cavity  nesters  (Caton  [1996]  in  Dixon  and 

5  Saab  2000).  They  show  a  strong  preference  for  nesting  in  clumps  of  snags,  rather  than  isolated 

6  snags  (Saab  and  Dudley  1998).  For  nesting,  they  strongly  prefer  burned,  unlogged  Douglas-fir 

7  stands  with  a  pre-fire  canopy  closure  greater  than  70  percent  (Saab  et  al.  2002),  but  will  also  use 

8  lodgepole  pine  and  ponderosa  pine  (Hitchcox  1996). 

9  The  population  and  distribution  of  black-backed  woodpecker  are  limited  by  the  availability  of 

10  recently  burned  stands  and  by  post-fire  salvage  harvest  (Hutto  1995;  MPIF  2000).  Hillis  et  al. 

1 1  (2002)  concluded  that  fire  suppression  between  1940  and  1988  had  significantly  reduced  the 

12  acreage  of  available  recently  burned  forest  below  historical  levels  for  black-backed  woodpeckers, 

13  likely  causing  a  decline  in  black-backed  woodpecker  population  numbers.  Between  1988  and  2000, 

14  they  found  the  acreage  of  recent  bums  had  increased  above  historical  conditions,  providing  an 

1 5  opportunity  for  black-backed  woodpecker  population  expansion.  Black-backed  woodpeckers  are 

16  sensitive  to  post- fire  salvage  harvest  (Hillis  et  al.  2002).  In  a  study  in  northwestern  Montana, 

1 7  Hitchcox  ( 1 996)  reported  that  1 0  of  1 0  black-backed  woodpecker  nests  found  were  in  unlogged 

1 8  burned  stands  of  Douglas-fir,  lodgepole,  and  ponderosa  pine.  No  nests  were  found  in  salvage- 

1 9  logged  burned  stands. 

20  Environmental  Consequences 

2 1  Under  all  four  alternatives,  DNRC  would  continue  to  analyze  effects  on  a  project-by-project  basis 

22  and  implement  conservations  measures  for  black-backed  woodpecker  habitat  as  they  do  under  the 

23  current  ARMs.  These  measures  apply  in  areas  that  meet  the  defmition  of  black-backed  woodpecker 

24  habitat  (fire-killed  stands  of  trees  greater  than  40  acres,  less  than  5  years  since  disturbance,  and  with 

25  more  than  40  trees  per  acre  that  are  greater  than  or  equal  to  9  inches  dbh).  They  include  minimizing 

26  mechanized  activity  within  0.25  mile  of  black-backed  woodpecker  habitat  from  April  15  through 

27  July  1  and  retaining  approximately  10  percent  of  burned  acreage  in  an  unharvested  condition.  None 

28  of  the  alternatives  includes  any  provisions  to  change  the  ARMs  that  address  the  harvest  of  standing 

29  snags. 

30  Effects  on  black-backed  woodpeckers  would  be  related  primarily  to  the  anficipated  availability  of 

3 1  recently  burned  stands  and  to  the  conduct  of  salvage  harvest  in  burned  areas.  As  noted  in  Section 

32  4.2.2.7  (Wildfire),  the  fi^equency  of  wildfire  is  likely  to  increase  somewhat  on  forested  trust  lands 

33  through  the  50-year  Permit  term  under  all  four  alternatives.  This  is  not  due  to  management 

34  acfivifies  or  commitments  in  the  alternatives,  but  instead  to  outside  factors  such  as  persistent 

35  drought,  increasingly  warmer  and  drier  summers,  and  the  influence  of  management  on  adjacent 

36  ownerships. 

37  Salvage  harvest  and  fiael  wood  coUecfion  in  recently  burned  stands  reduces  the  availability  of  snags 

38  black-backed  woodpeckers  need  for  foraging,  nesting,  and  roosting.  In  addition,  the  removal  of 

39  unbumed,  diseased  trees,  and  snags  eliminates  potendal  cavity  sites  and  a  forage  source  (Goggans  et 

40  al.  1989;  MPIF  2000).  Post-fire  management  that  reduces  the  availability  of  these  habitat  features 

4 1  below  crifical  levels  may  lead  to  local  or  widespread  declines  in  black-backed  woodpecker 

42  populations  (Dixon  and  Saab  2000;  USFS  2002). 
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1  Under  all  four  alternatives,  the  design  and  implementation  of  salvage  operations  would  take  into 

2  consideration  minimum  recruitment  lexels  for  snags  and  CWD.  These  measures,  along  \\ith  those 

3  implemented  in  areas  identified  as  black-backed  woodpecker  habitat,  would  be  expected  to  ensure 

4  the  maintenance  of  adequate  amounts  of  habitat  in  the  HCP  project  area.  The  effects  of  salvage 

5  harvest  on  black-backed  woodpeckers  and  their  habitat  are  not  expected  to  differ  appreciably  among 

6  the  altemati\es.  Under  the  action  alternatives,  large  fires  that  have  90  percent  stand  mortality  on 

7  1 ,000  to  1 0,000  acres  in  the  HCP  project  area  within  a  sixth-order  HUC  containing  a  Tier  1  RMZ, 

8  and  where  20  percent  or  more  of  the  watershed  area  has  been  subject  to  90  percent  stand  mortality, 

9  would  trigger  a  changed  circumstance.  In  such  situations,  post-fire  salvage  harvest  would  require 

10  de\elopment  of  a  site-specific  plan  in  cooperation  with  the  USFWS  to  address  watershed  mitigation 

1 1  concerns.  Although  such  plans  would  be  required  infi^equently  and  would  focus  on  the  needs  of 

1 2  aquatic  HCP-covered  species,  some  minimization  and  mitigadon  measures  that  might  be 

1 3  implemented  (e.g.,  retaining  remnants  of  unbumed  timber)  would  be  expected  to  benefit  black- 

1 4  backed  woodpeckers. 

15  Flammulated  Owl 

16  Affected  Environment 

1 7  The  flammulated  owl  is  a  state-listed  and  DNRC-listed  sensitive  species.  Flammulated  owls  are 

1 8  typically  present  in  the  northern  portion  of  their  range  between  May  and  October  (McCallum 

19  1994a).  Their  distribution  in  Montana  is  principally  west  of  the  Confinental  Divide  (MPIF  2000). 

20  Flammulated  owls  are  strongly  associated  with  mid-elevation,  relatively  open,  dry  old-growth 

21  conifer  forests  that  include  ponderosa  pine  and  Douglas-fir  (McCallum  1994b;  MPIF  2000;  Hillis  et 

22  al.  2002).  Flammulated  owls  require  forest  stands  that  are  larger  than  20  acres,  are  on  south-  or 

23  west-facing  slopes,  have  abundant  large  trees  or  snags,  and  are  situated  less  than  400  feet  fi-om  areas 

24  that  provide  suitable  foraging  sites  and  cover  for  roosting  (Linkhart  et  al.  1998;  McCallum  1994b; 

25  MPIF  2000).  Foraging  habitat  includes  open-canopy  forest  and  grassy  openings;  dense  patches  of 

26  xeric  shrub  or  sapling/pole  conifers  provide  cover  for  roosting  and  singing  (Wright  et  al.  1997; 

27  McCallum  1 994b).  Flammulated  owls  require  cavities  for  nesting,  preferring  large  (greater  than 

28  20  inches  dbh)  Douglas-fir  or  ponderosa  pine  as  nest  trees,  and  therefore  depend  on  healthy 

29  populations  of  medium-  and  large-sized  woodpeckers,  such  as  flickers  and  pileated  woodpeckers 

30  (McCallum  1994b,c;  Powers  et  al.  1996;  Yasuda  2001). 

3 1  Based  on  the  loss  of  favored  habitat,  the  popularion  of  flammulated  owls  has  likely  declined  and 

32  may  continue  to  decline  (McCallum  1994c;  MPIF  2000).  In  a  landscape-level  assessment  of 

33  flammulated  owl  habitat  conditions  in  USFS  Region  One  (western  and  central  Montana),  Hillis  et 

34  al.  (2002)  concluded  that  as  much  as  88  percent  of  suitable  flammulated  owl  habitat  has  been  lost 

35  since  the  implementation  of  fire  suppression  and  logging.  Flammulated  owls  are  sensitive  to  a  fire 

36  suppression  management  regime,  which  may  allow  shrub  and  conifer  encroachment  into  grasslands, 

37  may  lead  to  denser  forest  stands,  and  may  increase  the  risk  of  catastrophic,  stand- replacing  fires 

38  (McCallum  1994a;  Hillis  et  al.  2002).  Large,  old  pines  may  become  more  susceptible  to  insects  and 

39  disease  if  Douglas-fir  is  allowed  to  become  more  common  in  ponderosa  pine  stands  (Hillis  et  al. 

40  2002).  Flammulated  owls  may  tolerate  or  even  benefit  fi-om  selective  harvest  that  maintains  35  to 

41  65  percent  canopy  closure  if  large  trees  or  snags  are  retained,  but  clearcutting  renders  stands 

42  unsuitable  as  flammulated  owl  habitat  for  decades  (McCallum  1994a;  Marshall  et  al.  1996;  Wright 

43  etal.  1997). 
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1  Environmental  Consequences 

2  Under  all  four  alternatives,  DNRC  would  continue  to  analyze  effects  on  a  project-by-project  basis 

3  and  implement  conservation  measures  for  flammulated  owl  habitat  as  they  do  under  the  current 

4  ARMs.  hi  areas  identified  as  preferred  habitat  for  flammulated  owls,  this  includes  commitments  to 

5  favor  serai  ponderosa  pine  where  appropriate  (based  on  historical  fire  regimes);  favor  older-aged 

6  ponderosa  pine  for  retention  or  recruitment  on  warm,  dry  slopes;  manage  for  open  stand  conditions 

7  on  warm,  dry  slopes;  and  promote  non-uniform  stands  while  retaining  occasional  dense  patches  of 

8  conifer  regeneration  and  shrubs.  None  of  the  alternatives  includes  any  provisions  to  change  the 

9  ARMs  that  address  the  removal  of  standing  snags.  DNRC's  policies  and  management  approach  for 

10  old-growth  stands  would  not  change  under  the  action  alternatives.  DNRC  would  continue  to  have 

1 1  the  same  old-growth  management  options  it  currently  has  as  outlined  in  ARM  36. 1 1 .41 8  (old- 

12  growth  restoration,  maintenance,  and  removal).  The  relative  amounts  of  selective  harvest  versus 

1 3  clearcut  harvest  would  not  be  expected  to  vary  under  the  alternatives. 

14  Effects  on  flammulated  owls  would  be  related  primarily  to  anticipated  changes  in  the  availability  of 

15  serai  and  older-aged  ponderosa  pine,  as  well  as  the  fi^equency  and  severity  of  wildfire.  Under  all 

16  four  alternatives,  DNRC  would  continue  to  manage  stands  toward  DFC  cover  types  (see 

1 7  Section  4.2. 1 .2,  Forest  Vegetation  Management).  The  emphasis  on  managing  to  increase  the 

1 8  abundance  of  ponderosa  pine  (rather  than  Douglas-fir)  on  warm,  dry  sites  would  be  expected  to 

19  increase  the  availability  of  suitable  habitat  for  flammulated  owls.  Under  all  alternatives  in  managed 

20  areas,  serai  cover  types  dominated  by  shade-intolerant  species  (e.g.,  ponderosa  pine,  western 

2 1  larch/Douglas-fir,  and  western  white  pine)  would  be  expected  to  increase  in  the  project  area,  while 

22  late-successional  cover  types  dominated  by  shade-tolerant  species  would  be  expected  to  decrease. 

23  The  inverse  would  be  true  in  unmanaged  stands.  Attainment  of  DFCs  is  discussed  further  in 

24  Section  4.2.2.3  (Cover  Types  and  Desired  Future  Conditions). 

25  As  noted  in  Section  4.2.2.7  (Wildfire),  the  frequency  of  wildfire  is  likely  to  increase  somewhat  on 

26  trust  lands  through  the  50-year  Permit  term  under  all  four  alternatives.  This  is  not  due  to 

27  management  activities  or  commitments  in  the  alternatives,  but  instead  to  outside  factors,  such  as 

28  persistent  drought,  increasingly  warmer  and  drier  summers,  and  the  influence  of  management  on 

29  adjacent  ownerships.  Under  all  four  alternatives,  DNRC  would  continue  to  suppress  human-caused 

30  and  naturally  ignited  fires,  possibly  contributing  to  further  erosion  of  the  quahty  and  quantity  of 

3 1  suitable  habitat  for  flammulated  owls. 

32  Pileated  Woodpecker 

33  Affected  Environment 

34  The  pileated  woodpecker  is  a  state-listed  and  DNRC-listed  sensitive  species.  Pileated  woodpeckers 

35  are  non-migratory,  year-round  residents  limited  to  the  northwest  portion  of  the  state,  west  of  the 

36  forested  eastern  slopes  of  the  Rocky  Mountains  (McClelland  and  McClelland  1999).  Pileated 

37  woodpeckers  are  found  at  elevations  up  to  6,200  feet  in  western  Montana  and  7,400  feet  east  of  the 

38  Continental  Divide  (Hillis  et  al.  2003),  occasionally  moving  to  lower  elevations  in  the  local  area 

39  during  winter  (Bull  and  Jackson  1995;  MPIF  2000).  They  inhabit  dense  coniferous  and  deciduous 

40  forests  with  large  trees  (greater  than  20  inches  dbh)  that  provide  habitat  for  nesting  and  roosting 

41  (Bull  and  Jackson  1995;  MPIF  2000).  Pileated  woodpeckers  prefer  large,  contiguous  blocks  of 

42  mature  and  old-growth  forest  with  a  canopy  closure  between  50  and  75  percent  (Schroeder  1 983; 

43  Bonar  1999;  McClelland  and  McClelland  1 999;  MPIF  2000).  They  may  occur  in  younger  stands  if 
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1  trees  or  snags  remain  that  are  adequate  for  nesting  (Aubry  and  Raley  2002).  Plicated  woodpeckers 

2  eat  insects,  which  they  locate  primarily  by  excavating  cavities  in  dead  wood  (snags,  logs,  stumps) 

3  and  trees  (Bull  and  Jackson  1995;  Aubry  and  Raley  2002). 

4  Pileated  woodpeckers  require  large  trees  infected  with  heart  rot,  which  allows  excavation  to  the  tree 

5  core.  Older  forests  typically  contain  more  diseased  trees  and,  therefore,  potential  cavity  sites 

6  (McClellan  and  McClellan  1999;  Aubry  and  Raley  2002).  The  large  excavations  that  pileated 

7  woodpeckers  create  for  nesting,  roosting,  and  foraging  provide  habitat  for  a  variety  of  cavity- 

8  dependent  wildlife,  including  several  species  of  owls  and  ducks,  American  marten,  and  fisher 

9  (Aubry  and  Raley  2002).  Pileated  woodpeckers  are  very  sensitive  to  stand-replacing  timber  harvest 

10  in  mature  and  old-growth  forests,  and  the  associated  removal  of  diseased  trees,  snags,  and  logs 

1 1  (Schroeder  1983;  McClelland  and  McClelland  1999). 

12  Environmental  Consequences 

1 3  Under  all  four  alternatives,  DNRC  would  continue  to  analyze  effects  on  a  project-by-project  basis 

1 4  and  implement  conservations  measures  for  pileated  woodpecker  habitat  as  they  do  under  the  current 

1 5  ARMs.  This  includes  a  coinmitment  to  retain  pileated  woodpecker  habitat  in  patches  that  are  as 

1 6  large  as  possible  where  it  is  feasible  to  do  so.  None  of  the  alternatives  includes  any  provisions  to 

1 7  change  the  ARMs  that  address  the  removal  of  standing  snags  or  LWD.  DNRC's  policies  and 

1 8  management  approach  for  old-growth  stands  would  not  change  under  the  action  alternatives. 

1 9  DNRC  would  continue  to  have  the  same  old-growth  management  options  it  currently  has  as 

20  outlined  in  ARM  36. 1 1 .4 1 8  (old-growth  restoration,  maintenance,  and  removal). 

2 1  Effects  on  pileated  woodpeckers  would  be  related  primarily  to  the  anticipated  availability  of  mature 

22  and  old-growth  forest,  where  suitable  large  trees  and  snags  are  most  likely  to  occur.  As  noted  in 

23  Section  4.2.2.4  (Size  Class),  the  proportion  of  HCP  project  area  lands  in  the  mature  sawtimber  size 

24  class  (which  includes  old  growth)  at  Year  50  would  vary  from  55  percent  to  59  percent  under  the 

25  alternatives  (Table  4.2-15).  Alternatives  2  and  4  would  yield  slightly  lower  proportions  of  acres  in 

26  the  mature  sawtimber  size  class,  compared  to  Alternatives  1  and  3.  This  difference  can  be  attributed 

27  to  the  increased  acreage  available  for  active  management  in  the  Stillwater  State  Forest  under 

28  Alternatives  2  and  4.  The  reduced  availability  of  potentially  suitable  habitat  for  pileated 

29  woodpeckers  under  Alternatives  2  and  4  may  result  in  localized  reductions  in  woodpecker  numbers 

30  (particularly  in  the  Stillwater  Block),  but  the  differences  among  the  alternatives  are  small  and  are 

3 1  not  likely  to  appreciably  affect  habitat  availability  for  pileated  woodpeckers  in  the  project  area. 

32  Alternative  3  would  yield  a  slightly  higher  proportion  of  mature  sawtimber  than  the  other 

33  alternatives.  This  can  be  attributed  in  part  to  the  wider  riparian  zones  associated  with  this 

34  alternative,  retention  of  the  Stillwater  Core,  and  additional  provisions  for  lynx  denning  habitat. 

35  Under  all  alternatives,  the  amount  of  old  growth  on  HCP  project  area  lands  is  expected  to  decrease 

36  because  the  proportion  of  lands  in  the  oldest  age  classes  is  currently  high  and  is  likely  to  receive  the 

37  most  harvesting  (Section  4.2.2.5,  Age  Class).  The  magnitude  of  the  decrease  is  likely  to  vary 

38  among  alternatives,  particularly  at  the  localized  scale.  Under  Alternatives  2  and  4,  the  increased 

39  flexibility  for  management  in  the  Stillwater  Core  would  result  in  greater  decreases  in  the  amount  of 

40  old  growth  in  the  Stillwater  Core,  compared  to  Alternatives  1  and  3.  Under  Alternative  3,  the 

4 1  decrease  in  the  amount  of  old  growth  is  likely  to  be  less  than  other  alternatives,  at  least  within 

42  riparian  areas.  The  increased  riparian  area  width  outlined  by  the  conservation  strategies  for  this 
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1  alternative  would  promote  the  development  of  old  growth  in  those  areas  because  they  would 

2  essentially  be  excluded  from  active  management. 

3  Peregrine  Falcon 

4  Affected  Environment 

5  The  peregrine  falcon  is  a  state-listed  and  DNRC-listed  sensitive  species.  Falcon  populations 

6  declined  throughout  North  America  during  the  middle  of  the  20th  century,  but  rebounded  in 

7  response  to  a  ban  on  the  use  of  dichloro-diphenyl-trichloroethane  (DDT)  and  other  chlorinated 

8  hydrocarbons,  combined  with  a  successful  captive  breeding,  rearing,  and  release  program 

9  (USFWS  2003).  The  peregrine  falcon  was  delisted  on  August  25,  1999  (64  PR  46542-46558).  The 

10  number  of  active  nest  sites  in  Montana  has  increased  steadily  over  the  last  decade,  growing  from 

11  13  in  1994  to  68  in  2007  (Montana  Peregrine  Institute  2008). 

12  Peregrine  falcons  usually  nest  on  cliffs,  typically  150  feet  or  more  in  height.  Eggs  are  laid  and 

13  young  are  reared  in  small  caves  or  on  ledges.  The  birds  are  sensitive  to  disturbance  during  all 

14  phases  of  the  nesting  season  (Pacific  Coast  American  Peregrine  Falcon  Recovery  Team  1982; 

15  Towry  1987).  Disturbance  can  cause  desertion  of  eggs  or  young,  and  later  in  the  breeding  season 

1 6  can  cause  older  nestlings  to  fledge  prematurely  (Hays  and  Milner  2004).  Peregrine  falcons  arrive  in 

1 7  northern  breeding  areas  between  late  April  and  early  May;  departure  begins  in  late  August  to  early 

18  September.  In  the  Bozeman  area,  observations  in  the  1950s  and  1960s  suggested  migration  periods 

19  around  May  5  and  September  15  (Skaar  1969). 

20  Environmental  Consequences 

21  Under  all  four  alternatives,  DNRC  would  continue  to  analyze  effects  on  a  project-by-project  basis 

22  and  implement  conservations  measures  for  peregrine  falcon  habitat  as  they  do  under  the  current 

23  ARMs.  These  measures  are  designed  to  minimize  the  risk  of  disturbance  to  nesting  falcons  by 

24  limiting  human  activity  and  the  use  of  mechanized  equipment  within  0.5  mile  of  known  nest  sites. 

25  No  ARMs  address  the  potential  for  disturbance  at  undetected  nest  sites  (e.g.,  by  limiting  activity 

26  near  cliffs  that  provide  suitable  nesting  habitat);  however,  DNRC  considers  this  species  in  fine-filter 

27  analyses  on  all  projects  and  evaluates  the  presence  of  cliff  features  that  may  offer  potential  nest 

28  sites.  If  potenfial  nest  sites  are  detected,  DNRC  consults  with  other  local  biologists,  experts,  and 

29  databases  (such  as  the  MNHP  database)  to  determine  if  nesting  birds  have  been  detected  at  the  site. 

30  Because  large  cliff  features  are  their  primary  limiting  habitat  element  in  western  Montana,  there  are 

3 1  few  potenfial  influencing  factors  associated  with  any  of  the  alternatives  other  than  those  and  the 

32  associated  midgations  described  above.  Thus,  no  appreciable  effects  or  differing  effects  to 

33  peregrines  or  their  habitat  would  be  anticipated  under  any  of  the  alternatives  considered. 

34  Big  Game  Species 

35  Affected  Environment 

36  The  planning  area  provides  habitat  for  nine  big  game  species  with  open  or  restricted  hunting  and 

37  trapping  seasons  (Table  E4-1 1  in  Appendix  E,  EIS  Tables).  Species  listed  as  big  game  are  hunted  at 

38  some  time  during  the  year  and  are  a  vital  economic  resource  for  both  Montana  residents  and  out-of- 

39  state  hunters  (MFWP  2003c).  Of  these  species,  upland  forests  and/or  forested  riparian  areas  are 

40  important  habitats  for  black  bear,  mountain  lion,  mule  deer,  white-tailed  deer,  eUc,  and  moose 

41  (MFWP  2005a). 
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Preferred  habitat  by  pronghom,  mountain  goat,  and  bighorn  sheep  would  not  be  affected 
appreciabh'  by  forest  management  projects  proposed  in  the  HCP  project  area;  therefore,  there  will 
be  no  further  discussion  of  these  species  in  this  EIS.  The  presence  of  mature  forest  is  particularly 
important  for  deer,  elk,  and  moose  winter  range.  The  planning  area  contains  over  16  million  acres 
of  winter  range  for  these  species,  approximately  1  million  of  which  is  on  trust  lands  and 
approximately  383,098  acres  of  which  is  in  the  HCP  project  area  (Table  4.9-3 1 ).  Management  of 
big  game  species  on  trust  lands  is  addressed  under  ARM  36. 1 1 .443  (Table  E4-8  in  Appendix  E, 
EIS  Tables). 


TABLE  4.9-31. 


BIG  GAME  WINTER  RANGE  IN  THE  PLANNING  AREA  AND  HCP 
PROJECT  AREA 


Species 


Acres  in  the 

Planning  Area 

(All  Ownerships) 


Acres  (Percent)  on  Trust 

Lands  within 

the  Planning  Area 


Acres  (Percent)  within 
the  HCP  Project  Area 


White-tailed  deer 
Mule  deer 
Elk 
Moose 


2.164,509 
8,885,160 
8,660,960 
5.151.573 


142.521 

(6.6) 

578,107 

(6.5) 

568,840 

(6.6) 

262,059 

(5.1) 

100,793 

(4.7) 

123,280 

(1.4) 

236,344 

(2.7) 

182,996 

(3.6) 

12 
13 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

29 

30 
31 

32 

33 
34 


Total 


16,807,993 


1,042,126 


(6.2) 


383,098 


(2.3) 


Given  area  may  provide  winter  range  for  more  than  one  ungulate  species.  Consequently,  the  total  acreages  are  not  the  sum  of 
the  acreages  for  each  species. 
Source:  DNRC  (2008a). 

Elk  and  deer  herds  inhabit  the  planning  area.  Both  elk  and  deer  utilize  coniferous  forests 
interspersed  with  natural  or  man-made  openings  (mountain  meadows,  grasslands,  bums,  and  logged 
areas)  (MFWP  2005a).  They  require  some  basic  habitat  components,  such  as  security  cover,  shelter 
(may  use  to  maintain  thermal  equilibrium),  and  adequate  forage  areas.  High  open  road  densities 
reduce  habitat  effectiveness.  Good  winter  range  is  critical  for  their  survival  and  should  comprise 
adequate  forage  and  cover  combinations  at  lower  elevations  (MFWP  2005a).  In  addition,  summer 
range,  migration  corridors,  and  calving  or  fawning  areas  with  adequate  forage  and  cover  are 
important  for  survival  of  these  species.  Big  game  species,  such  as  elk,  deer,  and  moose  are  prey  for 
species  such  as  grizzly  bears,  mountain  lions,  and  wolves,  and  are  of  importance  in  the  ecological 
relationships  of  forested  ecosystems  for  the  large  carnivores. 

Hunting  is  a  popular  sport  in  Montana,  and  several  hunting  seasons  are  focused  mostly  during  the 
fall  and  winter  on  trust  lands  within  the  planning  area  for  big  game  species  such  as  black  bear, 
mountain  lion,  elk,  deer,  and  moose,  although  a  spring  black  bear  hunt  is  offered  as  well 
(MFWP  2007c).  Refer  to  Sections  4.10  (Recreation)  and  4. 13  (Socioeconomics)  for  further  details 
on  hunting. 

Environmental  Consequences 

This  analysis  will  focus  on  the  six  primary  big  game  species:  black  bears,  mountain  lions,  mule 
deer,  white-tailed  deer,  elk,  and  moose.  The  four  ungulate  species  are  described  in  more  detail,  with 
greatest  emphasis  on  elk,  mule  deer,  and  white-tailed  deer. 

Black  bears  are  habitat  generalists,  utilizing  a  wide  range  of  habitats.  Because  black  bears  are 
omnivores,  foraging  sites  will  be  similar  to  grizzly  bears;  therefore,  black  bear  habitat  needs  are 
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1  assumed  to  be  met  within  the  implementation  of  the  grizzly  bear  conservation  strategy  on  HCP 

2  project  area  lands  in  recovery  zones  and  NROH.  Refer  to  the  discussion  of  environmental 

3  consequences  in  Sections  4.9.3.2  (Grizzly  Bear)  and  4.9.5  (Other  Wildlife  Species),  as  well  as 

4  Table  4.9-24  and  Table  E4-7  in  Appendix  E  (EIS  Tables)  for  ftirther  information. 

5  Mountain  lions  are  also  habitat  generalists  strongly  influenced  by  deer  and  elk  populations,  because 

6  these  species  are  their  primary  prey.  Thus,  many  of  the  factors  that  affect  the  abundance  of  deer  and 

7  elk  can  indirectly  affect  mountain  lions  for  this  reason.  See  the  discussion  of  impacts  to  ungulates 

8  for  these  further  details.  It  is  not  expected  that  mountain  lions  would  be  affected  by  any  of  the 

9  alternatives  appreciably  or  differentially,  other  than  as  related  to  those  parameters  that  may 

10  influence  habitat  suitability  for  elk,  mule  deer,  and  white-tailed  deer  as  described  below.  Therefore, 

1 1  specific  effects  on  mountain  lions  will  not  be  addressed  fiirther,  but  should  be  inferred  in  the 

1 2  analysis  of  effects  related  to  ungulates  as  described  below. 

13  Risk  Factors 

14  There  are  five  habitat  elements  in  the  HCP  project  area  that  elk,  mule  deer,  white-tailed  deer,  and 

15  moose  require  for  maintaining  adequate  population  levels  -  hiding  and  thermal  cover, 

16  calving/fawning  areas,  winter  range,  summer  range,  and  travel  corridors. 

1 7  Big  game  habitat  would  primarily  be  affected  by  the  grizzly  bear  conservation  strategy,  as  timing  of 

1 8  harvests,  location  relative  to  spring  bear  habitat  and  security  cover,  as  well  as  road  closure  options 

19  all  would  impact  elk,  deer,  and  moose  to  some  degree.  The  aquatic  conservation  strategy  would 

20  also  affect  use  of  riparian  zones  by  moose,  as  well  as  deer  and  elk,  because  all  these  species  utilize 

21  these  highly  productive  zones  for  some,  if  not  all,  of  their  habitat  requirements.  The  lynx 

22  conservation  strategy  contains  habitat  connectivity  commitments  that  would  assist  in  providing 

23  cover  along  riparian  areas,  saddles,  and  ridgetops  that  big  game  will  utilize. 

24  Primary  factors  from  the  conservation  strategies  discussed  in  the  HCP  that  have  the  potential  to 

25  affect  the  five  habitat  elements  needed  for  big  game  species  and  that  are  used  as  evaluation  criteria 

26  are: 

27  •     Cover  retention  and  location.  Size  and  spacing  fi-om  cover  stands,  visual  screening  of 

28  units  and  roads,  cover  retention,  and  location  of  units  with  respect  to  wintering  areas, 

29  calving/fawning  areas  and  summer  range 

30  •     Road  management.  Timing  and  location  of  road  closures  and  road  construction  relafive  to 

3 1  the  five  habitat  elements  on  the  landscape 

32  •     Spring  management.  Spring  management  coinciding  with  calving/fawning  areas 

33  •     Security  habitat.  Rest  period  commitments  in  relation  to  summer  range  and  fall  security 

34  needs. 

35  Each  of  these  primary  factors  that  affect  elk,  white-tailed  deer,  mule  deer,  and  moose  will  be 

36  discussed  separately. 

37  Cover  Retention  and  Location 

38  Location  and  size  of  units  all  potentially  could  affect  how  big  game  populations  utilize  their  winter 

39  and  summer  range,  as  well  as  calving/fawning  areas  and  migration  corridors,  depending  on  the 
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1  location  of  these  units  with  respect  to  the  critical  elements  of  their  range.  Timing  of  harvesting  next 

2  to  a  known  cahing  area  could  have  detrimental  impacts  to  elk,  for  example. 

3  Alternative  1:  Current  regulations  that  are  part  of  Alternative  1  allow  for  consideration  of  all  the 

4  factors  mentioned  abo\e,  and  coordination  with  MFWT  is  encouraged;  however,  no  specific 

5  mitigation  is  currently  required  when  timber  sales  are  planned  to  provide  for  specific  cover  retention 

6  needs. 

7  Alternative  2,  3  and  4:  Distance  to  visual  screening  (commitment  GB-NR4)  in  NROH  in  all  three 

8  action  alternatives,  and  visual  screening  consisting  of  100  feet  of  vegetation  alongside  open  roads 

9  and  clearcuts  (commitment  GB-RZ2)  within  the  recovery  zone  for  Alternatives  2  and  3  provide  for 

1 0  escape  cover  adjacent  to  harvest  units.  This  provides  for  better  utilization  of  forage  in  clearcuts  by 

1 1  elk  and  deer  than  that  provided  by  Alternative  1 .  Analysis  at  the  landscape  scale  does  not  allow  for 

12  more  detailed  discussion  of  how  harvest  patterns  associated  with  any  of  the  alternatives  would 

1 3  affect  big  game.  That  determination  would  have  to  be  made  at  the  project  level.  Refer  to  the 

14  discussion  of  Upland  Forest  Successional  Stages  and  Cover  Types  in  Section  4.9.7.1  (Wildlife 

15  Habitat  Associations)  and  Table  4.2-15  in  Section  4.2  (Forest  Vegetation)  for  ftirther  information  on 

16  effects  of  projected  timber  har\'est  upon  successional  stages  by  alternative. 

1 7  In  summary,  Altematives  2  or  3  provide  the  most  complete  mitigation  package  for  the  potential  loss 

1 8  of  cover  during  har\'est  activities.  However,  all  altematives  would  maintain  an  abundance  of 

19  similar  amounts  of  hiding  cover  (Table  4.9-17  in  Section  4.9.3.2,  Grizzly  Bear)  over  the  50-year 

20  Permit  term.  Because  more  cover  is  retained  within  RMZs,  SMZs,  and  WMZs  in  all  action 

2 1  altematives,  where  calving  or  fawning  areas  can  be  located  throughout  the  HCP  project  area,  this 

22  commitment  in  the  grizzly  bear  conservation  strategy  would  improve  big  game  habitat  in  these 

23  areas. 

24  None  of  the  altematives  specifically  limits  the  size  of  patches  or  how  patch  patterns  would  be 

25  represented  through  time  on  the  landscape;  thus,  there  would  be  no  measurable  differences  between 

26  how  any  of  the  altematives  would  affect  these  cover  attributes  for  elk,  deer,  and  moose  over  the 

27  Permit  term. 

28  Road  Management 

29  Alternative  1:  Refer  to  Section  4.9.3.2  (Grizzly  Bear)  for  a  more  detailed  analysis  of  the 

30  differences  between  the  altematives  regarding  road  amounts.  In  general,  this  alternative  generally 

3 1  considers  the  needs  of  wildlife  when  considering  construction  of  new  roads  on  HCP  project  area 

32  lands.  It  also  has  provisions  for  repairing  defective  closures  in  the  Stillwater  Block  and  Swan  River 

33  State  Forest;  however,  there  are  no  long-term  commitments  for  a  transportation  plan  in  these  areas, 

34  although  a  commitment  to  maintaining  no  more  than  1  mi/mi"  open  road  density  is  made  in  the 

35  Stillwater  Block  and  within  33  percent  of  the  BMUs  subunits  in  the  Swan  River  State  Forest. 

36  Outside  these  areas,  on  scattered  parcels  in  grizzly  bear  recovery  zones,  a  commitment  to  not  allow 

37  increases  in  open  roads  beyond  1  mi/mi",  or  increases  on  parcels  that  already  exceed  1  mi/mi",  is  in 

38  place.  Without  the  firm  50-year  commitments  provided  in  the  proposed  HCP,  as  specified  in  the 

39  transportation  plans  found  in  the  action  altemafives,  it  is  likely  that  this  alternative  would  result  in 

40  more  adverse  effects  on  elk  and  deer  using  winter  range,  summer  range,  and  critical 

4 1  fawning/calving  habitat  due  to  disturbance  and  displacement  associated  with  greater  road  densifies. 
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1  Alternative  2, 3,  and  4:  These  alternatives  provide  improvements  over  the  current  situation. 

2  Conservation  strategy  commitments  for  grizzly  bear  regarding  road  closures,  road  density,  and  other 

3  aspects  of  a  transportation  plan  in  the  Stillwater  Block  and  Swan  River  State  Forest  would  also 

4  benefit  elk  and  deer.  Lower  road  densities  and  closures  in  some  areas  for  roads  and  gravel  pits  that 

5  would  benefit  grizzly  bear  would  also  promote  habitat  use  of  these  same  areas  for  big  game. 

6  Therefore,  altematives  that  maintain  the  lowest  road  density  and  close  the  most  roads  and  gravel  pits 

7  are  expected  to  benefit  big  game  the  most  and  have  the  least  indirect  effects  from  secondary  use  of 

8  roads,  such  as  motorized  and  non-motorized  use.  This  would  be  especially  important  within  big 

9  game  winter  range  and  during  fall  hunting  season.  Refer  to  Section  4.9.3.2  (Grizzly  Bear)  for  a 

10  more  detailed  description  of  the  effects  of  roads  across  the  landscape  and  their  relation  to  wildlife 

1 1  species,  as  well  as  a  comparison  between  altematives. 

12  In  summary,  of  the  three  action  altematives.  Alternative  3  offers  more  restrictive  seasonal  closures 

13  and  vehicle  use  limitations;  therefore,  this  altemative  would  have  lower  direct  and  indirect  impacts 

14  from  the  transportation  package  of  any  of  the  altematives.  Altemative  2  also  provides  a  reasonably 

15  protective  transportation  package  that  also  would  allow  some  management  flexibility,  while 

16  Altemative  4  retains  most  of  the  same  features  as  Altemative  2,  but  also  would  offer  the  most 

1 7  management  flexibility. 

1 8  Spring  Management 

19  Alternative  1:  There  are  no  specific  spring  management  restrictions  incorporated  in  this  altemative 

20  for  elk  and  deer,  with  the  exception  of  spring  management  restrictions  associated  with  the  Swan 

2 1  Agreement;  therefore,  no  additional  protections  are  in  place  during  fawning/calving  season  for  deer 

22  and  elk  compared  with  the  action  altematives. 

23  Alternatives  2, 3  and  4:  Spring  management  periods  for  grizzly  bear  coincide  with  fawning  and 

24  calving  seasons  to  a  degree,  allowing  for  secure  fawning/calving  habitat  during  that  important  time 

25  of  year.  Spring  management  and  rest  period  commitments  would  only  improve  use  of  summer 

26  range  and  calving  or  fawning  areas.  Altematives  2  and  3  are  very  similar  and  provide  the  most 

27  restrictive  spring  management  of  all  the  altematives,  with  Altemative  3  providing  the  most 

28  restrictions  on  timing  of  and  activities  allowed  within  spring  bear  habitat,  and  potentially  important 

29  summer  range  for  deer  and  elk.  Refer  to  Section  4.9.3.2  (Grizzly  Bear)  for  a  complete  description 

30  of  details  regarding  spring  management  and  rest  periods  between  the  altematives.  Altemative  4  is 

3 1  similar  to  Altemative  2,  but  allows  more  flexibility  for  site  preparation,  road  maintenance,  and 

32  bridge  replacement.  These  spring  management  scenarios  would  keep  human  activities,  both  direct 

33  (such  as  harvesting)  and  indirect  (such  as  motorized  recreation),  away  from  important 

34  calving/fawning  habitat  during  the  critical  times  of  the  year  within  recovery  zones  and  NROH,  and 

35  should  adequately  promote  habitat  use  by  big  game  in  most  years,  particularly  under  Altemative  3, 

36  which  provides  more  restrictive  spring  management  in  NROH. 

37  Security  Habitat 

38  Alternative  1:  In  this  altemative,  the  Stillwater  Block  has  no  Class  A  and  Class  B  land 

39  designations  (as  proposed  in  the  action  altematives),  which  provide  for  additional  mitigation  for 

40  forest  management  and  transportation  issues,  but  does  maintain  the  Stillwater  Core.  Within  the 

41  Swan  River  State  Forest,  there  are  rest  periods  (3  years  active  management  followed  by  6  years  rest) 

42  implemented  in  cooperation  with  the  USFS  and  Plum  Creek  to  provide  for  large  blocks  of 

43  undisturbed  habitat  available  for  summer  and  fall  use. 
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1  Alternatives  2,  3,  and  4:  Designation  of  Class  A  and  B  lands  in  the  Stillwater  Block  offers 

2  commitments  for  grizzly  bear  that  provide  for  a  rest  period  schedule,  limiting  how  often  harvesting 

3  can  occur,  imposing  seasonal  restriction  for  roads,  and  retaining  hiding  cover.  These  commitments 

4  apply  to  all  the  action  alternatives  in  the  Stillwater  Block.  In  addition.  Alternative  3  maintains  the 

5  same  security  core  as  Altemative  1 ,  whereas  Alternatives  2  and  4  do  not.  The  Swan  River  State 

6  Forest  and  scattered  parcels  also  have  similar  restrictions  in  place  that  provide  quiet  areas  free  from 

7  commercial  management  during  8-year  rest  periods.  In  Alternatives  2  and  4,  the  CYE  would 

8  provide  for  more  restrictive  rest  periods  than  other  areas,  with  Altemative  3  providing  even  more 

9  restrictions  than  these  two  alternatives  regarding  road  use  and  construction.  All  of  these  restrictions 

10  v\ould  only  benefit  big  game  use  of  the  five  habitat  elements  (cover,  calving/fawning  areas,  winter 

1 1  range,  summer  range,  and  travel  corridors).  Altemative  3  provides  the  most  security  core.  Class  A 

12  and  B  land  designations,  and  provisions  for  securing  road  closures;  therefore,  it  is  likely  to  provide 

1 3  the  most  cover  and  secure,  undisturbed  habitat  for  summering,  calving,  or  fawning  areas. 

1 4  In  summary.  Alternatives  2  and  3  appear  to  provide  improved  cover  and  increased  road  closures 

1 5  throughout  the  grizzly  bear  NROH  and  recovery  zones  as  they  relate  to  big  game  habitat  needs,  with 

1 6  Altemative  3  committed  to  a  few  more  restrictions  than  Altemative  2  as  they  apply  to  all  but  the 

1 7  first  criterion  (hiding  and  thermal  cover).  Altemative  4  is  either  the  same  as  Alternative  2  or 

1 8  contains  slightly  fewer  restricrions,  providing  more  management  flexibility.  None  of  the 

1 9  alternatives  specifically  limits  the  size  of  patches  or  how  patch  patterns  would  be  represented 

20  through  time  on  the  landscape;  thus,  there  would  be  no  measurable  differences  between  how  any  of 

2 1  the  alternatives  would  affect  these  cover  attributes  for  elk,  deer,  and  moose  over  the  Peimit  term. 
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This  section  addresses  recreational  opportunities  (including  access  and  recreational  activities)  on 

3  HCP  project  area  lands,  and  evaluates  how  the  alternatives  may  affect  recreational  access  and  the 

4  quality  of  the  recreational  experience.  Analysis  of  recreational  access  considers  both  motorized 

5  access  (i.e.,  open  roads)  and  non-motorized  access  (primarily  on  roads  with  seasonal  or  year-round 

6  use  restrictions).  Analysis  of  the  recreational  experience  considers  visual  resources  and  the 

7  a\ailability  of  different  types  of  recreational  opportunities. 

8  4.10.1     Affected  Environment 

9  This  section  describes  recreational  access  and  recreational  uses  of  forested  trust  lands. 

10  4.10.1.1     Introduction 

1 1  In  2005,  Montana  hosted  more  than  10  million  non-resident  visitors.  Total  spending  impacts  of 

12  these  travelers  exceeded  S3. 9  billion,  which  generated  almost  46,000  jobs  and  S21 1  million  in  state 

1 3  and  local  tax  revenues  (ITRR  2006).  The  most  frequently  cited  reasons  for  visiting  Montana  were 

14  the  state's  parks,  mountains,  and  forests.  Recreational  activities  (driving  for  pleasure,  wildlife 

15  watching,  day  hiking,  and  picnicking)  made  up  four  of  the  five  most  popular  activities  for 

1 6  non-residents  (ITRR  2006).  During  2004,  visitors  to  western  Montana  spent  more  than 

17  SI.  17  billion  in  the  pursuit  of  nature-based  activities  (Swanson  2004).  Recreationists  value  public 

1 8  lands  as  places  to  relieve  stress  and  connect  with  nature  (Swanson  2004). 

1 9  Montana  residents  and  non-residents  enjoy  recreation  opportunities  on  DNRC-managed  trust  lands, 

20  as  well  as  lands  managed  by  MFWP;  federal  agencies  including  NPS,  USPS,  BLM;  and  various 

2 1  local  and  private  entities.  The  planning  area  wholly  or  partially  encompasses  two  national  parks 

22  (Glacier  and  Yellowstone),  10  national  forests,  36  state  parks,  a  national  battlefield,  a  national 

23  historical  site,  along  with  numerous  local  parks  and  other  outdoor  recreation  areas.  The  planning 

24  area  also  encompasses  numerous  surface  water  recreational  resources,  including  reservoirs,  Flathead 

25  Lake,  and  the  Flathead  Wild  and  Scenic  River  (Figures  D-6A  through  D-6C  in  Appendix  D,  EIS 

26  Figures). 

27  Western  Montana  is  characterized  by  rugged,  beautiful  landscape  and  abundant  year-round 

28  recreation  opportunities.  Springtime  offers  wildflowers  and  Whitewater  rafting.  In  summer  there 

29  are  numerous  opportunities  for  fishing,  hiking,  horseback  riding,  boating,  and  berry  picking.  The 

30  most  popular  activity  in  autunin  is  hunting,  and  winter  is  a  time  for  skiing,  snowmobiling,  sledding, 

3 1  and  ice  fishing.  Other  popular  outdoor  recreation  activities  in  the  planning  area  include  mountain 

32  biking,  bird  watching,  camping,  climbing,  off-road  vehicle  use,  and  photography. 

33  4.10.1.2    Recreational  Access 

34  Trust  lands  are  open  to  recreational  use  if  they  are  legally  accessible  and  have  not  been  closed  or 

35  restricted  to  such  use  by  rule  or  by  DNRC  (ARMs  36.25.146  through  162).  Legally  accessible  state 

36  lands  are  those  that  can  be  accessed  by  public  roads,  public  rights-of-way,  or  public  easements;  by 

37  public  waters  that  are  recreationally  navigable  under  the  Stream  Access  Law;  by  adjacent  federal, 

38  state,  county,  or  municipal  land  if  that  land  is  open  to  public  use;  or  by  permission  of  an  adjacent 
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1  landowner  (ARM  36.25.145(15)).  Of  5.2  million  acres  of  trust  lands  statewide,  about  3.6  to 

2  3.7  million  acres  (70  percent)  are  legally  accessible  from  public  land  (Frickel  2005,  personal 

3  communication).  No  estimates  are  available  for  the  proportion  of  trust  lands  in  the  planning  area  or 

4  HCP  project  area  that  are  legally  accessible. 

5  Certain  lands  are  categorically  closed  to  recreational  use,  meaning  recreational  activities  are 

6  prohibited.  Such  closures  include  agricultural  lands  (between  planting  and  harvest)  as  well  as  lands 

7  leased  for  home  sites  or  cabin  sites,  active  military  purposes,  or  commercial  purposes.  Some  tracts 

8  are  temporarily,  seasonally,  or  permanently  closed  or  restricted  on  a  site-specific  basis.  Reasons  for 

9  such  site-specific  closures  or  restrictions  may  include  the  protection  of  public  safety,  livestock 

1 0  activities,  threatened  and  endangered  or  sensitive  species,  or  a  lessee's  improvements.  In  addition, 

1 1  some  tracts  may  be  closed  for  short  durations  for  management  purposes  (e.g.,  concentration  of 

12  livestock,  recent  weed  spraying,  timber  harvest).  The  amount  of  land  closed  for  management 

13  purposes  fluctuates  in  accordance  with  on-the-ground  activifies. 

14  Most  recreadonal  users  gain  access  to  trust  lands  in  the  planning  area  by  driving,  and  most  access  in 

1 5  the  HCP  project  area  is  for  hunting,  fishing,  or  wildlife-associated  recreation  (see  Section  4. 1 0. 1 .3, 

1 6  Recreational  Use,  below).  There  are  5,426  miles  of  road  on  trust  lands  within  the  planning  area.  Of 

1 7  this  total,  4,005  miles  are  classified  as  open  to  public  access  (including  highways  and  county  roads), 

1 8  49  miles  are  restricted  seasonally  to  motorized  public  access,  and  1 , 1 99  miles  are  restricted  year- 

1 9  round  (Table  4.4-2).  The  remaining  road  miles  are  split  between  abandoned  (115  miles)  and 

20  reclaimed  (58  miles).  The  Swan  River  State  Forest  has  105  miles  (49  percent  of  all  road  miles) 

21  designated  for  spring  closure  (Table  2-3  in  Appendix  A,  HCP).  Of  363  miles  of  road  in  the 

22  Stillwater  Block,  230  miles  are  closed  year-round  to  motorized  public  access  and  6  miles  are  closed 

23  seasonally.  The  West  Fork  Road  in  the  Stillwater  Block  provides  access  (in  combination  with  other 

24  roads)  to  Upper  Whitefish  Lake  from  U.S.  Highway  93  at  Stryker.  The  road  is  open  to  motorized 

25  public  access  year-round,  but  is  typically  closed  by  snow  between  November  and  the  end  of  May, 

26  during  which  it  receives  moderately  heavy  snowmobile  use. 

27  Future  management  of  public  access  on  roads  is  guided  by  road  management  rules  (ARM 

28  36. 11 .42 1 ).  These  rules  dictate  that  DNRC  shall  plan  transportation  systems  that  ( 1 )  result  in  the 

29  minimum  number  of  road  miles;  (2)  consider  public  access,  adjacent  landowners,  and  resource 

30  protecdon  and  management,  including  forestry  practices,  fire  protection,  and  wildlife  habitat;  and 

31  (3)  include  implementation  of  BMPs.  DNRC  also  considers  the  obliteration  of  roads  that  are  not 

32  primary  access  routes  during  project-level  analysis. 

33  Illegal  recreational  use  occurs  on  some  trust  lands  and  primarily  includes  motorized  use  of  restricted 

34  roads,  pioneering  unauthorized  roads  or  trails,  and  establishment  of  illegal  campsites.  Illegal  use  is 

35  greatest  where  urban  developments  are  in  proximity  to  trust  lands,  particularly  where  terrain  and 

36  vegetation  pose  few  obstacles  to  cross-country  travel.  Concerns  associated  with  illegal  recreational 

37  use  include  but  are  not  limited  to  motorized  use  of  restricted  roads  that  threaten  grizzly  bear  or  other 

38  wildlife  security  needs,  illegally  pioneered  roads  or  trails  near  bull  trout  streams,  and  the  potential 

39  for  human-caused  wildfires.  DNRC  efforts  to  control  such  illegal  uses  are  ongoing. 
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1  4.10.1.3    Recreational  Use 

2  Hunting,  fishing,  and  wildlife-associated  recreation  are  the  most  popular  recreational  activities  on 

3  trust  lands.  Other  recreational  acti\ities  on  trust  lands  include  motorized  recreation,  bicycling, 

4  hiking,  cabin  leases,  camping,  and  outfitting  (leading  big  game  hunting  trips  or  guided  rafting  and 

5  fishing  tours).  Primary  winter  recreation  activities  include  downhill  skiing,  snowboarding,  cross- 

6  country  skiing,  snowmobiling,  snowshoeing,  and  ice  fishing  (MFWP  2003b). 

7  Recreation  on  trust  lands  has  been  increasing  steadily  in  recent  years.  Although  DNRC  does  not 

8  collect  recreational  use  data,  sales  of  recreational  use  licenses  provide  an  indicator  of  general  trends. 

9  All  recreational  activities  (including  hunting,  fishing,  hiking,  camping,  picnicking,  etc.)  on  trust 

10  lands  require  a  recreational  use  license  fi^om  DNRC.  The  type  of  license  required  depends  on  the 

1 1  type  of  acti\'ity  conducted.  A  general  recreational  use  license  is  required  for  most  types  of  non- 
12  commercial  or  non-concentrated  activities.  A  special  recreational  use  license  is  required  for 

1 3  commercial  use  (such  as  outfitting)  or  concentrated  use  (e.g.,  large  group  activities).  DNRC  tracks 

14  the  number  of  general  use  licenses  sold  annually,  as  well  as  the  revenue  generated  by  sales  of 

1 5  special  use  licenses.  Recreational  use  license  sales  showed  an  increasing  trend  between  1 999  and 

16  2006  (Table  4.10-1). 

17  TABLE  4.10-1.    STATEWIDE  RECREATIONAL  USE  LICENSE  SALES,  LICENSE 

18  YEARS  1999  TO  2006^ 


License  Type 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

General  (number  sold) 
Special  (revenues) 

36.479 
$86,170 

37,605 
$98,950 

39,089 
$104,200 

47,764 
$114,600 

50,795 
$91,200 

434,106^ 
$112,300 

464,432^ 
$109,378 

446,171 
$103,613 

1 9  The  license  year  extends  from  March  1  through  the  last  day  of  the  following  Febnjary. 

20  '    Includes  4,200  general  licenses  and  429.906  conservation  licenses. 

21  ^    Includes  6,029  general  licenses  and  458,403  conservation  licenses. 

22  Source;  DNRC  (2005c,  2005d,  2006a). 

23  Note  that  the  apparent  sharp  increase  in  general  use  Hcense  sales  between  2003  and  2004  reflects 

24  the  implementation  of  a  new  policy,  under  which  the  cost  of  a  conservation  license  (required  by 

25  MFWP  as  a  prerequisite  for  purchasing  a  hunting,  fishing,  or  trapping  license)  was  increased  to 

26  cover  the  fee  for  recreational  use  of  trust  lands.  Note  also  that  the  values  in  Table  4.10-1  represent 

27  license  sales  statewide  rather  than  within  the  planning  area.  Data  on  licenses  sold  or  revenues  irom 

28  licenses  sold  specifically  within  the  planning  area  are  not  available.  In  addition,  the  locafion  of  a 

29  license  sale  does  not  necessarily  reflect  the  location  of  the  recreation  activity;  a  person  purchasing  a 

30  license  in  one  area  is  not  required  to  recreate  on  state  land  in  the  same  area. 

31  Hunting.  Fishing,  and  Wildlife-associated  Recreation 

32  DNRC  has  estimated  that  96  to  97  percent  of  the  recreational  use  conducted  on  trust  lands  statewide 

33  is  for  hunting,  fishing,  or  wildlife-associated  recreation,  with  the  remaining  3  to  4  percent  coming 

34  from  other  types  of  uses. 

35  In  2001,  an  estimated  871,000  state  residents  and  non-residents  16  years  old  and  older  fished, 

36  hunted,  or  participated  in  wildlife-watching  activities  in  Montana  (USFWS  and  U.S.  Census  Bureau 

37  2001 )  (Table  4.10-2).  Approximately  40  percent  of  respondents  fished,  26  percent  hunted,  and 

38  79  percent  participated  in  wildlife  watching.  The  sum  of  these  numbers  exceeds  100  percent 
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1  because  many  people  participated  in  more  than  one  activity.  The  activity  levels  of  younger 

2  participants  (Montana  residents  ages  6  to  15)  were  also  estimated  for  the  year  2000.  In  the  separate 

3  survey  of  the  younger  age  group,  an  estimated  66,000  (50  percent  of  Montana  residents  between 

4  6  and  15  years  old)  fished,  18,000  (13  percent)  hunted,  and  50,000  (42  percent)  watched  wildlife 

5  (USFWS  and  U.S.  Census  Bureau  2001). 

6  TABLE  4.10-2.     FISHING,  HUNTING,  AND  WILDLIFE  WATCHING  IN 

7  MONTANA  FOR  YEARS  1 991 , 1 996,  AND  2001 


Activity 

1991 

1996 

2001 

Total  Participants 

871,000 

Fishing 

342,000 

336,000 

349,000 

Hunting 

223,000 

194,000 

229,000 

Wildlife  Watching 

558,000 

394,000 

687,000 

Total  Days  Engaged  in  Activity 

Fishing 

3,156,000 

2,617,000 

4,068,000 

Hunting 

2,591,000 

1,807,000 

2,442,000 

Wildlife  Watching 

4,317,000 

2,697,000 

4,612,000 

8  Source:  USFWS  and  U.S.  Census  Bureau  (2001) 

9  In  all  stirvey  years,  wildlife  watching  accounted  for  the  greatest  number  of  person-days  spent  in 

1 0  wildlife-based  recreation  in  Montana  (Table  4. 1 0-2).  Montana  is  reported  to  be  a  leading  state  in 

1 1  birdwatching,  with  a  participation  rate  of  44  percent,  double  the  national  average  and  highest  of  any 

12  state  (Lomax  2005).  In  2001,  the  number  of  person-days  devoted  to  wildlife  watching  was  nearly 

13  double  the  number  of  days  devoted  to  hunting.  Nearly  1 .6  million  (65  percent)  of  the  hunting  days 

14  in  Montana  took  place  solely  or  partially  on  public  land  (USFWS  and  U.S.  Census  Bureau  2001). 

1 5  Nearly  2.7  milhon  visitors  to  Montana  participated  in  wildlife  watching,  ranking  behind  only 

1 6  shopping  as  the  most  popular  recreational  activity  (MFWP  2003b).  Fishing  was  listed  as  an  activity 

17  by  1 .2  million  visitors.  Of  the  non-resident  wildlife -watching  participants,  approximately 

1 8  94  percent  visited  public  areas  (USFWS  and  U.S.  Census  Bureau  2001 ).  National  survey  data  do 

19  not  differentiate  between  federal,  state,  and  other  public  land.  For  the  three  western  travel  regions 

20  (Glacier,  Gold  West,  and  Yellowstone),  the  top  attractions  for  non-resident  visitors  in  2004  were 

2 1  mountains,  open  space,  rivers,  wildlife,  and  the  national  parks  (Swanson  2004). 

22  The  amount  of  hunting  that  occtirs  on  trust  lands  can  be  indirectly  estimated  by  assuming  that  trust 

23  lands  are  used  at  a  rate  that  is  roughly  proportionate  to  their  distribution  on  the  landscape.  In  other 

24  words,  if  10  percent  of  the  area  of  a  particular  hunting  district  consists  of  trust  lands,  then 

25  approximately  10  percent  of  the  hunting  activity  in  that  district  may  be  assumed  to  occur  on  those 

26  lands.  This  is  hkely  an  underestimate,  because  many  private  landowners  do  not  permit  hunting  on 

27  their  property.  Statewide,  approximately  52  percent  of  hunting  days  occurred  wholly  or  partially  on 

28  private  land  (USFWS  and  U.S.  Census  Bureau  2001).  This  suggests  that  public  land  is  used  more 

29  heavily  than  private  land,  because  private  land  accounts  for  approximately  65  percent  of  the  total 

30  areaof  the  state. 

3 1  Different  hunting  district  boundaries  are  established  for  different  game  species.  The  total  number  of 

32  districts  that  overlap  the  planning  area  varies  from  23  for  black  bear  to  12 1  for  deer  and  elk 

33  (Table  4.10-3).  In  most  districts,  HCP  project  area  lands  make  up  a  small  proportion  of  the  area 
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Bighorn  Sheep 

14 

Black  Bear 

4 

Deer  and  Elk 

54 

Moose 

34 

Mountain  Goat 

26 

Pronghorn 

20 

1  open  to  hunting;  more  than  half  of  all  hunting  districts  have  less  than  1  percent  HCP  project  area 

2  lands.  With  only  one  exception,  HCP  project  area  lands  make  up  no  more  than  20  percent  of  any 

3  hunting  district  for  any  species.  TTie  exception  is  deer  and  elk  district  282  (the  Blackfoot- 

4  Clearu'ater  Wildlife  Management  Area),  26  percent  of  which  consists  of  HCP  project  area  lands. 

5  TABLE  4.10-3.     PROPORTION  OF  HCP  PROJECT  AREA  LANDS  IN  MFWP  HUNTING 

6  DISTRICTS  IN  THE  PLANNING  AREA 

Number  of  Hunting  Districts,  by  Proportion  of 
HCP  Project  Area  Lands  within  District  Boundaries  Maximum 

Species                     0%           0-1%  1-5%  5-10%  10-20%  >  20%           Percentage 

8  10  2  1  0  15 

8  8  2  10  14 

28  31  4  3  1  26 

23  21  4  1  0  17 

12  9  0  1  0  10 

10  8  0  0  0  4 
/         Source.  MFWP  (2005c). 

8  Two  watchable  wildlife  destinations  are  found  in  the  HCP  project  area,  and  both  were  built  by  other 

9  organizations.  These  two  sites  are  the  Old  Squeezer  Loop  and  a  nature  trail  at  Point  Pleasant 

10  campground.  The  Montana  Wildlife  Viewing  Guide  includes  a  description  of  the  Old  Squeezer 

1 1  Loop  on  the  Swan  River  State  Forest  (Fischer  and  Fischer  1990).  The  site,  noted  for  its  birding 

1 2  opportunities,  includes  two  loop  trails  and  several  benches  for  wildlife  viewing.  Labor  for 

13  construction  of  the  facility  was  provided  by  the  Montana  Department  of  Corrections.  The  site  is  not 

14  maintained  by  DNRC.  The  other  site  is  an  interpretive  nature  trail  built  by  Friends  of  the  Wild 

15  Swan  at  the  Point  Pleasant  campground  also  in  the  Swan  River  State  Forest.  This  2-mile  loop  trail 

1 6  features  an  old  logging  site  and  old-growth  forest,  with  a  wide  variety  of  labeled  tree  and  plant 

17  species. 

18  Other  Recreation  Uses 

19  In  general,  DNRC  does  not  maintain  trails,  winter  recreation  areas,  or  other  facilities  devoted  to 

20  outdoor  recreation.  DNRC  does,  however,  manage  lands  that  support  some  of  these  facilities,  and 

2 1  licenses  other  parties  to  groom  and  maintain  snowmobile  and  cross-country  ski  trails  on  trust  lands. 

22  Three  commercial  snowmobile  outfitters  and  the  Flathead  Snowmobile  Association  have  land  use 

23  hcenses  for  grooming  trails  in  the  Stillwater  Unit  The  Stillwater  has  also  issued  land  use  licenses 

24  for  a  commercial  dogsled  outfitter  and  a  commercial  groomed  Nordic  ski  track.  In  addition,  there 

25  are  several  ski  trail  licenses  on  the  Swan  River  State  Forest,  the  Libby  Unit,  and  the  Kalispell  Unit. 

26  Recreational  Trail  Use 

27  Trails  on  trust  lands  are  used  for  non-motorized  recreation  (e.g.,  hiking,  horseback  riding,  mountain 

28  biking)  and  for  motorized  recreation  (e.g.,  off-road  vehicle  use,  motocross,  snowmobiling).  Several 

29  trails  occur  in  the  planning  area,  but  only  a  small  proportion  of  the  total  trail  length  is  on  trust  lands. 

30  In  many  cases,  both  the  trailhead  and  the  destination  are  on  National  Forest  lands.  Of  9,878  miles 

31  of  trail  in  the  planning  area,  only  170  miles  (2  percent)  are  on  trust  lands;  of  these,  approximately 

32  85  percent  are  within  the  HCP  project  area  (Table  4. 1 0-4).  Bicyclists  ride  on  trails  and  on  both  open 
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1  and  closed  roads  in  the  planning  area.  The  Great  Divide  bike  route  from  Canada  to  New  Mexico 

2  passes  through  the  Stillwater  State  Forest. 

3  TABLE  4.10-4.     MILES  OF  RECREATIONAL  TRAILS  IN  THE  PLANNING 

4  AREA  BY  LAND  OFFICE 


Planning 

NWLO 

SWLO 

CLO 

Area  Total 

DNRC  -  HCP  Project  Area  Lands 

84 

56 

5 

144 

DNRC  -  Non-HCP  Lands 

6 

18 

2 

26 

Other  Ownerships 

4,478 

4,412 

818 

9,708 

Total 

4,568 

4,486 

824 

9,878 

5  Source:  DNRC  (2008a). 

6  Some  non-motorized  recreation  takes  place  on  roads  that  are  closed  to  motorized  public  access. 

7  Stryker  basin  and  Herrig  Lake  on  the  Stillwater  State  Forest  are  popular  destinations  that 

8  recreational  users  approach  on  horseback,  bicycle,  or  foot.  Motorized  public  access  was  curtailed  in 

9  the  1990s.  Herrig  Lake  was  stocked  with  fish  in  the  past,  but  it  is  likely  that  this  practice  stopped 

1 0  when  the  road  was  closed. 

1 1  Outfitting 

1 2  Outfitting  is  another  common  recreational  use  of  trust  lands.  Outfitters  include  guides  leading  big 

1 3  game  hunting  trips  (e.g.,  for  mountain  lion  and  black  bear)  and  guides  who  offer  guided  rafting  and 

1 4  fishing  tours.  Popular  put-in  and  take-out  points  for  rafting  outfitters  in  the  HCP  project  area 

1 5  include  Cedar  Creek  and  Point  Pleasant  on  the  Swan  River  State  Forest,  and  a  tract  on  the  Blackfoot 

1 6  River  on  the  Clearwater  Unit. 

17  Campgrounds 

1 8  There  are  five  campgrounds  on  HCP  project  area  lands,  and  all  are  located  on  the  Stillwater  and 

19  Swan  River  State  Forests.  These  are  the  Spring  Creek  and  Upper  Whitefish  Lake  campgrounds  on 

20  the  Stillwater  (18  sites  total)  and  the  Soup  Creek,  Point  Pleasant,  and  Cedar  Creek  campgrounds  on 

2 1  the  Swan  (24  sites  total).  Most  camping  occurs  between  Memorial  Day  and  Labor  Day; 

22  campgrounds  also  receive  considerable  use  during  the  hunting  season.  In  addition  to  the 

23  campgrounds  identified  above.  Camp  Westana  Girl  Scout  Camp  is  located  at  Lower  Stillwater 

24  Lake.  Use  of  the  site  is  managed  through  the  special  recreational  use  license  program.  In  addition 

25  to  scouting  acrivifies,  the  site  is  used  by  other  gatherings  (e.g.,  family  reunions  and  weddings). 

26  Dispersed  Uses 

27  Dispersed  camping  occurs  on  trust  lands  throughout  the  planning  area,  with  rivers  and  lakes  being 

28  common  destinafions.  In  addition  to  the  activities  described  above,  other  popular  activides  in  the 

29  planning  area  include  berry  picking,  hiking,  birding,  and  mushroom  hunting.  Mushroom  picking 

30  has  become  an  annual  spring  activity  for  both  recreafional  and  commercial  pickers.  Mushroom  and 

3 1  berry  picking  on  trust  land  requires  a  general  recreational  use  license  for  private  gathering  or  a 

32  special  recreafional  use  license  for  commercial  collection. 
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1  Cabin  Leases 

2  Other  recreation  facilities  on  trust  lands  include  cabin  sites,  which  are  leased  to  private  parties  for  a 

3  15-year  term.  DNRC  administers  more  than  750  cabin  and  home  sites  statewide,  of  which  668  are 

4  in  the  planning  area.  The  number  of  leased  cabin  sites  on  HCP  project  area  lands  cannot  be  readily 

5  determined  from  available  data.  Many  cabin  lease  sites  adjoin  stream-  or  lake-front  property. 

6  Approximately  1,200  acres  (0.07  percent)  of  trust  lands  in  the  planning  area  are  leased  as  cabin 

7  sites. 

8  4.10.2  Environmental  Consequences 

9  The  environmental  consequences  analysis  for  recreation  addresses  the  potential  effects  of  the 

10  altematives  on  recreational  opportunities  in  the  analysis  area.  These  include  effects  on  recreational 

1 1  access  and  effects  on  the  quality  of  the  recreational  experience  on  HCP  project  area  lands.  The 

1 2  analyses  associated  with  the  three  action  altematives  address  covered  forest  management  activities, 

13  which  do  not  include  the  management  of  recreation  areas,  campgrounds,  or  other  recreational 

14  facilities.  Analyses  in  this  section  focus  on  potential  direct  and  indirect  effects  on  recreation  that 

1 5  might  arise  from  changes  in  management  of  transportation  (Section  4.4)  and  forest  vegetation 

1 6  (Section  4.2)  within  the  HCP  project  area. 

17  4.10.2.1    Introduction  and  Evaluation  Criteria 

1 8  Forestland  management  has  the  potential  to  affect  recreation  resources  primarily  through  road 

19  management  and  timber  harvest.  The  relationship  between  roads  and  the  recreational  experience  is 

20  complex.  Roads  can  provide  access  for  certain  popular  recreation  activities  but  can  permanently 

21  reduce  recreation  opportunities  in  wild,  backcountry  areas.  Roads  that  are  open  to  public  motorized 

22  use  provide  ready  access  to  recreation  destinations.  This  can  be  particularly  valuable  for  persons 

23  engaged  in  hunting,  fishing,  or  wildlife  viewing,  which  are  the  most  common  recreational  uses  of 

24  HCP  project  area  lands.  Closed  roads  offer  opportunities  for  hiking,  mountain  biking,  berry 

25  picking,  and  other  non-motorized  activities.  Economic  value  analyses  have  found  that  hiking  is 

26  more  highly  valued  in  unroaded  areas,  while  cross-country  skiing  is  more  highly  valued  in  roaded 

27  areas  (Walsh  et  al.  1984).  Sediment  from  roads  can  reduce  fish  populations  and  catch  rates, 

28  affecting  the  value  of  some  sites  as  tribal  or  sport  fisheries  (e.g.,  Hueth  et  al.  1988;  Rice  1989). 

29  Management  that  degrades  scenic  quality  or  reduces  the  abundance  and  catchability  offish  has  been 

30  found  to  diminish  recreation  benefits  (Hueth  et  al.  1988). 

3 1  The  recreational  experience  can  be  affected  by  the  amount  and  location  of  areas  where  timber 

32  harvest  occurs.  Timber  harvest  can  either  enhance  or  detract  from  the  quality  of  recreational 

33  experiences,  affecting  different  users  in  various  ways.  Recreational  users  who  seek  opportunities 

34  for  hunting,  berry  picking,  or  scenic  views  may  be  attracted  to  areas  that  have  recently  been  subject 

35  to  even-aged  timber  harvest,  where  little  forest  canopy  is  present.  Conversely,  recreational  users 

36  who  seek  experiences  in  old-growth  forest  or  wild,  backcountry  areas  may  avoid  such  areas;  in 

37  addition,  the  quality  of  the  recreational  experience  for  these  users  may  be  diminished  in  areas  where 

38  managed  stands  are  a  prominent  feature  of  the  visual  landscape. 
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1  The  potential  effects  of  the  alternatives  on  recreational  access  and  quality  of  experience  are  based  on 

2  the  following  evaluation  criteria: 

3  Recreational  Access 

4  •     Miles  of  road  by  classification 

5  •     Changes  in  forest  management  policies  affecting  access  to  roads. 

6  Quality  of  Experience 

7  •     Amount  and  location  of  timber  harvest. 

8  For  this  analysis,  the  potential  effects  of  the  alternatives  on  recreational  access  are  addressed 

9  qualitatively,  based  on  the  quantitative  analyses  in  Sections  4.4  (Transportation)  and  4.2  (Forest 

10  Vegetation).  Discussions  examine  anticipated  changes  in  the  location  and  mileage  of  roads  that 

1 1  would  be  open  or  closed  to  motorized  public  access,  or  that  would  be  open  with  seasonal 

12  restrictions.  Expected  changes  in  the  amounts  and  location  of  timber  harvest  are  also  discussed.  In 

13  addition,  potential  changes  in  access  to  popular  recreation  destinations  are  addressed. 

14  Public  and  administrative  access  to  trust  lands  was  identified  as  an  issue  during  public  scoping. 

15  Many  commenters  expressed  concern  about  possible  road  closures.  They  were  concerned  that  the 

1 6  HCP  would  result  in  more  road  closures  and  affect  their  recreational  access  to  trust  lands  or  affect 

1 7  DNRC's  ability  to  manage  trust  lands. 

1 8  Others  asked  how  lands  would  be  treated  under  the  HCP  for  those  areas  that  are  primarily  used  for 

19  recreation.  None  of  the  alternatives  addressed  in  this  EIS  address  the  management  of  recreation 

20  areas.  As  noted  in  Section  4. 10. 1 .3  (Recreational  Use),  DNRC  does  not  maintain  trails,  winter 

2 1  recreation  areas,  or  other  facilities  devoted  to  outdoor  recreation.  Neither  the  no-action  alternative 

22  nor  any  of  the  three  action  alternatives  would  be  expected  to  result  in  changes  to  special  recreational 

23  use  and  land  use  licenses. 

24  4.10.2.2  Alternative  1  (No  Action) 

25  Recreational  Access 

26  As  described  in  the  discussion  of  environmental  consequences  for  transportation  under  Alternative  1 

27  (Section  4.4.2.2),  DNRC  would  continue  to  direct  transportation  management  under  Alternative  1 

28  according  to  the  existing  road  management  rules  (ARM  36. 1 1 .42 1 ).  These  include  minimizing  the 

29  extent  of  roads  on  trust  lands  while  also  considering  the  needs  for  public  access. 

30  Based  on  the  analysis  of  roads  needed  for  the  permit  term,  the  total  amount  of  roads  in  the  HCP 

3 1  project  area  would  increase  by  more  than  1,400  miles  by  year  50  (Table  4.4-6).  Nearly  all  of  this 

32  increase  would  be  in  the  form  of  roads  that  are  closed  to  motorized  public  access.  In  all  parts  of  the 

33  HCP  project  area,  increases  in  the  amount  of  roads  open  to  non-motorized  public  access  would 

34  result  in  expanded  opportunities  for  hiking,  mountain  biking,  berry  picking,  and  other  such 

35  activities.  The  amount  of  roads  open  to  motorized  public  access  in  the  project  area  would  increase 

36  by  approximately  41  miles  by  year  50,  with  all  open  road  increases  occurring  in  the  scattered 

37  parcels  of  the  SWLO,  CLO,  and  NWLO.  This  change  (4  percent  above  current  conditions)  does  not 
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ij        1  represent  a  substantial  increase  o\'er  current  total  open  road  miles,  and  is  not  expected  to  result  in 

''       2  any  discernible  differences  in  recreational  access  in  these  areas.  No  additional  miles  of  road  open  to 

3  motorized  public  access  would  be  expected  in  the  Stillwater  Block  or  the  Swan  River  State  Forest. 

'       4  Opportunities  for  wintertime  recreation  (e.g.,  snowmobiling,  cross-country  skiing,  snowshoeing) 

5  would  not  be  expected  to  change  from  current  conditions.  Wintertime  motorized  access  to  groomed 

6  trails  and  other  licensed  facilities  would  continue.  It  is  not  likely  that  any  new  areas  would  be 

7  opened  to  motorized  access.  It  is  worth  noting  that  winter  recreation  maps  indicate  areas  that  are 

8  open  or  closed  to  motorized  use,  but  not  all  users  are  aware  of  these  closures.  Snowmobiles  are  not 

9  confined  to  roads;  even  on  roads,  deep  snow  can  render  closure  signs  and  structures  invisible.  It  is 
1 0  likely  that  a  considerable  amount  of  snowmobile  use  currently  occurs  in  areas  that  are  closed  to 

I     1 1  motorized  access,  and  would  continue  to  occur  under  this  and  the  other  alternatives. 

1 2  hi  the  Stillwater  Block,  there  would  be  no  long-term  transportation  commitments.  Due  to  existing 

1 3  commitments,  any  increase  in  the  mileage  of  road  open  for  motorized  public  access  would  likely  be 

1 4  offset  by  the  imposition  of  access  restrictions  (either  seasonal  or  year-round  closures)  of  an  equal 

15  amount  of  open  road  elsewhere  in  the  Stillwater  Block.  The  amount  of  roads  with  year-round 

1 6  restrictions  would  increase  by  1 7  miles,  which  would  provide  additional  opportunities  for  non- 
'     1 7  motorized  recreation.  Recreational  access  to  destinations  that  currently  lack  motorized  public 

1 8  access  (e.g.,  Stryker  basin,  Herrig  Lake)  would  likely  continue  to  occur  on  horseback,  foot,  or 

I     1 9  bicycle. 

20  The  road  system  in  the  Swan  River  State  Forest  would  continue  to  be  managed  in  accordance  with 

j     21  the  terms  of  the  Swan  Agreement.  Similar  to  the  Stillwater  Block,  any  increases  in  open  road 

I     22  mileage  would  likely  be  offset  by  decreases  elsewhere  on  the  forest.  The  amount  of  roads  with 

i     23  year-round  restrictions  is  predicted  to  increase  by  70  miles  by  year  50,  resulting  in  increased 

j     24  opportunities  for  non-motorized  recreation  on  closed  roads.  If  the  Swan  Agreement  is  terminated, 

25  transportation  management  decisions  would  be  made  on  a  case-by-case  basis,  and  would  be 

26  constrained  by  requirements  to  avoid  or  mitigate  for  take  under  the  ESA.  DNRC  would  look  to  the 

27  rulemaking  process  to  identify  ways  of  ensuring  both  ESA  compliance  and  continued  public  access, 

28  and  would  look  for  opportunities  for  collaboration  with  the  USES.  It  is  likely  that  the  miles  of  open 

29  road  on  the  Swan  River  State  Forest  would  not  change  substantially  if  the  Swan  Agreement  is 

30  terminated  under  Altemadve  1 . 

3 1  Current  road  management  rules  require  DNRC  to  inspect  all  road  closures  (inside  grizzly  bear 

32  recovery  zones  as  well  as  outside)  at  least  every  5  years  (ARM  36. 1 1 .42 1  ( 1 4)),  with  repairs  to 

33  ineffective  road  closures  assigned  a  high  priority  when  allocating  time  and  budget,  but  no  schedule 

34  for  completion  established.  On  the  Stillwater  Block  and  Swan  River  State  Forest,  DNRC  is 

35  required  to  inspect  all  road  closures  annually,  and  make  necessary  repairs  within  one  operating 

36  season.  DNRC  would  continue  to  meet  this  requirement  for  roads  on  the  Stillwater  Block  and  Swan 

37  River  State  Forest.  However,  DNRC  currently  does  not  meet  the  5-year  inspection  cycle  for  roads 

38  on  scattered  parcels,  and  if  it  cannot  determine  a  way  to  meet  this  requirement  in  the  fiiture,  it  may 

39  modify  the  rules.  If  any  roads  that  are  managed  as  closed  to  motorized  public  access  have 

40  ineffective  closure  structures,  they  could  in  fact  be  accessible  for  up  to  5  years  -  or  possibly  longer  - 

41  depending  on  how  long  it  takes  to  identify  the  problem,  allocate  funding,  and  complete  the  repairs. 

42  Based  on  this  consideration,  the  numbers  of  miles  of  road  open  for  motorized  public  access  in 
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1  Table  4.4-6  likely  represent  underestimates  of  the  total  miles  of  road  on  which  motorized 

2  recreational  access  is  possible. 

3  Quality  of  Recreational  Experience 

4  Based  on  the  output  of  the  forest  management  model  that  was  used  to  calculate  sustainable  yield 

5  (Section  4.2.2.2,  Sustainable  Yield),  53.2  million  board  feet  of  timber  would  be  harvested  annually 

6  from  trust  lands  under  Alternative  1  (Table  4.2-14).  Opportunities  for  hunting,  berry  picking,  and 

7  other  activities  in  young,  open-canopy  forest  would  likely  increase  in  areas  where  management 

8  would  occur.  For  some  users,  the  quality  of  the  recreational  experience  may  decrease  due  to  the 

9  increased  visibility  of  these  managed  stands.  Timber  management  increases,  along  with  increases 

10  in  the  amount  of  roads,  would  likely  reduce  the  amount  of  wild,  backcountry  areas  available  for 

1 1  recreation. 

12  4.10.2.3  Alternative  2  (Proposed  HCP) 

13  Recreational  Access 

14  As  under  Alternative  1,  DNRC  would  continue  to  minimize  the  extent  of  roads  on  trust  lands  while 

15  also  considering  the  needs  for  public  access.  Based  on  the  transportation  model,  increases  in  total 

1 6  road  miles  in  the  HCP  project  area  at  year  50  would  be  approximately  2 1  miles  lower  overall  than 

1 7  Alternative  1  (Table  4.4-6).  Similar  to  that  alternative,  nearly  all  of  the  new  road  miles  would  be 

1 8  closed  to  motorized  public  access.  The  most  notable  differences  from  Alternative  1  would  be  in  the 

1 9  Stillwater  Block  and  the  Swan  River  State  Forest,  where  the  amount  of  road  open  year-round  or 

20  seasonally  to  motorized  pubHc  access  would  increase  by  29  and  up  to  23  miles,  respectively.  These 

21  differences  would  stem  from  the  implementation  of  transportation  plans  for  the  blocked  lands  in 

22  those  two  areas,  which  are  addressed  in  greater  detail  below. 

23  Under  the  transportation  plan  for  the  Stillwater  Block,  the  amount  of  existing  roads  open  year-round 

24  for  all  motorized  public  access  would  decrease  by  18.3  miles  (15  percent)  (Table  4.4-6).  In  contrast, 

25  the  amount  of  existing  roads  available  for  motorized  public  access  with  seasonal  restrictions  would 

26  increase  nearly  ten-fold,  from  6.4  miles  to  54  miles,  of  which  29.8  miles  would  be  closed  in  spring 

27  (April  1  to  June  30)  and  24.2  miles  would  be  closed  in  spring  and  fall  (April  1  to  June  30  and 

28  September  16  to  November  30)  (Table  2-2  in  Appendix  A,  HCP).  Compared  to  current  conditions, 

29  the  amount  of  roads  in  the  Stillwater  Block  that  would  be  open  during  the  summer  and  autumn 

30  months  (i.e.,  that  would  have  no  restrictions  or  spring  restrictions  only)  would  increase  by 

31  15.3  miles  (Table  2-2  in  Appendix  A,  HCP).  This  would  result  in  increased  opportunities  for 

32  motorized  access  for  hunting,  fishing,  berry  picking,  hiking,  picnicking,  and  numerous  other 

33  activities. 

34  Increases  in  the  amount  of  roads  in  the  Stillwater  Block  that  are  seasonally  available  to  motorized 

35  public  use  would  occur  at  several  popular  destination  points,  including  Stryker  Basin  and  Herrig 

36  Lake,  which  would  be  open  from  July  1  through  September  1 5  (Figure  D-4B  in  Appendix  D,  EIS 

37  Figures).  Recreational  use  of  Herrig  Lake  would  likely  increase,  which  could  include  an  increase  in 

38  fishing  (depending  on  whether  MFWP  resumed  stocking  the  lake).  Additional  roads  would  be 

39  opened  seasonally  along  the  southern  extent  of  Stryker  Ridge  and  near  Woods  Lake  in  the  Stillwater 

40  State  Forest,  and  along  Coal  Ridge  in  the  Coal  Creek  State  Forest.  The  West  Fork  Road,  which 
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1  provides  access  to  Upper  Whitefish  Lake  from  the  north,  would  be  closed  to  motorized  public 

2  access  from  Apnl  1  to  June  30.  Access  to  Upper  WTiitefish  Lake  during  the  month  of  June  (when 

3  the  road  typically  melts  out)  would  be  from  the  south  only.  Driving  times  would  probably  be  about 

4  the  same,  but  persons  wishing  to  complete  a  scenic  loop  drive  would  have  to  wait  until  the  West 

5  Fork  Road  opens  on  July  1 . 

6  The  proposed  HCP  also  includes  a  transportation  plan  for  the  Swan  River  State  Forest.  This  plan 

7  would  be  implemented  only  if  the  Swan  Agreement  is  terminated.  Under  the  Swan  Agreement  in 

8  its  current  form,  no  changes  are  anticipated  in  the  miles  of  road  open  to  motorized  public  access.  If 

9  the  agreement  is  terminated  and  replaced  b\  the  HCP  Swan  Ri\er  State  Forest  transportation  plan, 

1 0  the  amount  of  open  or  seasonally  restricted  road  may  increase  from  the  current  43.4  miles  to  as 

1 1  much  as  66.5  miles  (Table  4.4-6).  As  a  result,  opportunities  for  motorized  recreation  would 

1 2  increase.  Opportunities  for  non-motorized  recreation  on  closed  roads  would  also  increase  from 

13  current  conditions,  but  not  as  much  as  under  Altemati\e  1  (Table  4.4-6).  The  actual  amount  of 

14  additional  road  that  would  be  open  to  motorized  pubHc  access  at  any  time  in  the  friture  would 

1 5  depend  on  the  status  of  access  agreements  with  adjacent  landowners,  as  well  as  the  timing  of 

16  individual  landowners'  decisions  to  pursue  access  across  parcels  of  trust  lands.  Additional 

1 7  opportunities  ma\-  become  a\ailable  for  motorized  recreation  on  the  Swan  Ri\er  State  Forest,  but  no 

1 8  specific  destinations  would  be  targeted  for  increased  access.  No  new  restrictions  would  be  placed 

19  on  any  roads  that  are  currently  open  to  public  motorized  access  under  Alternative  2. 

20  fri  most  areas  throughout  the  planning  area,  winter  recreation  opportunities  would  not  be  expected  to 

21  differ  from  those  anticipated  under  Altemati\'e  1.  Seasonal  openings  of  additional  areas  to 

22  motorized  use  in  the  Stillwater  Block  and  the  Swan  River  State  Forest  (if  the  Swan  Agreement  is 

23  terminated)  may  create  additional  opportunities  for  sno\\Tnobile  use.  Se\era!  areas  that  are 

24  currently  closed  year-round  would  be  open  to  motorized  use  berv\een  December  1  (or  earlier,  for 

25  roads  with  no  autumn  restrictions)  and  \4arch  3 1 .  As  noted  in  the  discussion  of  effects  under 

26  Alternative  1 .  a  considerable  amount  of  snowmobile  use  would  likely  continue  to  occur  in  areas  that 

27  are  closed  to  motorized  access.  Formally  opening  some  areas  to  motorized  use  during  winter  may 

28  encourage  some  users  to  increase  their  acti\'ities  in  areas  where  use  is  authorized.  The  spring 

29  closure  of  the  West  Fork  Road  could  reduce  some  late-season  opportunities,  but  opportunities  in 

30  that  area  are  typically  limited  by  patchy  snow  starting  in  April.  Vehicular  access  to  groomed  trails 

3 1  and  other  licensed  facilities  would  not  be  expected  to  differ  from  Alternative  1 .  because  roads  in  the 

32  Stillwater  Block  (where  the  most  changes  would  be  likely  to  occur)  are  under  snow  through  most  of 

33  the  winter  season. 

34  Under  Alternative  2.  all  priman.'  road  closures  in  grizzly  bear  recovery  zones  would  be  inspected 

35  annually,  and  repairs  would  be  completed  within  one  year  of  identifying  the  problem.  Compared  to 

36  Alternative  1 ,  this  would  be  expected  to  lead  to  a  decline  in  the  mileage  of  roads  where  motorized 

37  public  use  occurs  even  though  the  management  goal  of  the  road  includes  use  restrictions.  For  this 

38  reason,  the  numbers  of  miles  of  road  open  for  motorized  public  access  in  Table  4.4-6  likely 

39  represent  underestimates  of  the  total  miles  of  road  on  which  motorized  recreational  access  is 

40  possible,  but  to  a  lesser  degree  than  under  Alternate  e  1.  Outside  of  the  reco\er>'  zones,  DNRC"s 

41  inspection  and  repair  of  road  closures  would  be  expected  to  continue  as  under  Alternative  1 . 
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1  Quality  of  Recreational  Experience 

2  The  annual  sustainable  yield  under  Alternative  2  would  be  58  million  board  feet  per  year 

3  (Table  4.2- 14),  9  percent  more  than  under  Alternative  1 .  The  most  noticeable  difference  between 

4  Alternatives  1  and  2  would  be  in  the  Stillwater  Block,  where  increased  access  would  allow  more 

5  timber  management  in  the  Stillwater  Core  under  Alternative  2.  Under  this  alternative, 

6  approximately  15  million  board  feet  would  be  harvested  annually  in  the  Stillwater  Unit,  up  from 

7  approximately  10  million  board  feet  under  Alternative  1  (Table  4.2-14).  Opportunities  for  hunting, 

8  berry  picking,  and  other  activities  in  young,  open-canopy  forest  would  likely  increase  in  areas 

9  where  management  would  occur,  particularly  in  the  Stillwater  Core.  For  some  users,  the  quality  of 

1 0  the  recreational  experience  may  decrease  due  to  the  increased  visibility  of  these  managed  stands. 

1 1  Timber  management  increases,  along  with  increases  in  the  amount  of  roads,  would  likely  reduce  the 

12  amount  of  wild,  backcountry  areas  available  for  recreation,  particularly  in  the  Stillwater  Core. 

13  4.10.2.4  Alternative  3  (Increased  Conservation  HCP) 

14  Recreational  Access 

15  For  scattered  parcels,  the  effects  of  Alternative  3  on  recreational  access  would  be  lower  than  those 

16  described  above  for  Alternatives  1  and  2.  Effects  in  the  Stillwater  Block  would  be  almost  identical 

1 7  to  those  described  under  Alternative  1 ,  while  effects  in  the  Swan  River  State  Forest  would  be  the 

1 8  same  as  those  described  under  Alternative  2.  Based  on  the  transportation  model,  the  total  amount  of 

1 9  road  miles  open  for  motorized  public  access  under  this  alternative  would  be  slightly  higher  than 

20  under  Alternative  1  and  lower  than  under  Alternative  2.  Increases  in  total  road  miles  would  be 

2 1  approximately  2  percent  less  than  Alternative  1  at  year  50,  resulting  in  slightly  fewer  opportunities 

22  for  road-based  recreation,  mostly  in  the  scattered  parcels  (Table  4.4-6).  Effects  on  recreational 

23  access  in  all  seasons  would  be  as  described  for  Alternative  1. 

24  The  most  prominent  difference  between  Alternatives  3  and  2  would  be  in  the  Stillwater  Block, 

25  where  DNRC  would  implement  the  same  transportation  commitments  as  under  Alternative  1,  along 

26  with  additional  provisions  within  the  Stillwater  Core.  Similar  to  Alternative  1,  Alternative  3  would 

27  not  be  expected  to  result  in  any  change  in  the  amount  of  roads  open  for  motorized  public  access. 

28  Under  this  alternative,  the  HCP  transportation  plan  (described  under  Alternative  2)  for  the  Swan 

29  River  State  Forest  would  be  implemented  if  the  Swan  Agreement  is  terminated  during  the  Permit 

30  term.  Under  this  plan,  miles  of  open  or  seasonally  restricted  road  could  increase  by  as  much  as 

31  23  miles,  providing  additional  opportunities  for  motorized  recreation. 

32  Under  Alternative  3,  DNRC  would  commit  to  repairing  all  ineffective  closures  in  grizzly  bear 

33  recovery  zones  during  the  same  operating  season  in  which  they  are  identified,  to  the  extent  that 

34  time,  workforce,  and  contracting  funds  are  available.  Any  repairs  not  completed  during  the  same 

35  season  would  be  completed  within  1  year  of  being  identified.  Compared  to  Alternative  1,  this 

36  would  be  expected  to  reduce  the  miles  of  road  on  which  motorized  public  use  occurs  even  though 

37  the  management  goal  for  those  roads  already  includes  use  restrictions.  Fewer  miles  would  be  open 

38  for  de  facto  motorized  public  access  than  under  Alternative  2,  because  repairs  would  occur  more 

39  frequently,  although  inspection  frequency  would  be  the  same. 
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1  Quality  of  Recreational  Experience 

2  The  annual  sustainable  yield  under  Alternative  3  would  be  approximately  5 1  million  board  feet  per 

3  year  (Table  4.2-14).  5  percent  less  than  under  Alternative  1 .  In  the  HCP  project  area  as  a  whole, 

4  increases  in  the  amount  of  forest  har\'ested  would  be  smaller  than  those  anticipated  under 

5  Alternative  1.  Similar  to  Alternative  1,  access  restrictions  in  the  Stillwater  Block  would  limit 

6  opportunities  for  active  forest  management  there;  the  average  annual  harvest  from  the  Stillwater 

7  Unit  would  be  approximately  10  million  board  feet.  Similar  to  Alternative  1,  opportunities  for 

8  hunting,  berry  picking,  and  other  activities  in  young,  open-canopy  forest  would  likely  increase. 

9  Howe\er,  in  the  Stillwater  Block,  these  increases  would  not  be  as  great  as  under  Alternative  2.  For 

10  some  users,  the  quality  of  the  recreational  experience  may  decrease  due  to  the  increased  visibility  of 

1 1  these  managed  stands.  Timber  management  increases  and  increases  in  the  amount  of  roads  would 

12  likely  reduce  the  amount  of  wild,  backcountry  areas  available  for  recreation. 

13  4.10.2.5  Alternative  4  (Increased  Management  Flexibility  HCP) 

14  Recreational  Access 

15  Alternative  4  would  result  in  the  same  total  length  of  new  roads  in  the  HCP  project  area  and  road 

1 6  management  classification  as  Alternative  2  in  all  portions  of  the  HCP  project  area. 

1 7  The  effects  associated  with  Alternative  4  on  recreational  access  would  be  almost  identical  to  those 

1 8  described  above  for  Alternative  2.  The  total  amount  of  road  miles  (including  roads  open  for 

1 9  motorized  public  access,  as  well  as  those  with  seasonal  or  year-round  restrictions)  would  be  the 

20  same  as  under  Alternative  2,  and  the  transportation  plans  for  the  Stillwater  Block  and  the  Swan 

21  River  State  Forest  would  be  implemented  as  described.  Under  Alternative  4,  DNRC  would  commit 

22  to  inspecting  road  closures  on  scattered  parcels  in  grizzly  bear  recovery  zones  every  2  years,  and 

23  repairing  ineffective  closures  within  1  year  of  identifying  the  problem.  Compared  to  Altemative  1, 

24  this  would  be  expected  to  reduce  the  miles  of  road  on  which  motorized  public  use  occurs  even 

25  though  the  management  goal  for  those  roads  already  includes  use  restrictions.  The  miles  of  de facto 

26  open  road  under  Altemative  4  would  be  greater  than  under  Alternatives  2  and  3,  however,  because 

27  inspections  and  repairs  would  occur  less  often. 

28  Quality  of  Recreational  Experience 

29  The  amount  and  location  of  timber  harvest  under  Altemative  4  would  be  very  similar  to  what  is 

30  described  abo\e  for  Altemative  2. 

31  4.10.2.6      Summary 

32  Under  all  four  alternatives,  increases  in  the  amount  of  roads  open  to  non-motorized  public  access 

33  would  result  in  expanded  opportunities  for  hiking,  mountain  biking,  berry  picking,  and  other  such 

34  activities  throughout  the  HCP  project  area.  Under  Altematives  2  and  4,  implementation  of  a 

35  transportation  plan  in  the  Stillwater  Block  would  result  in  increased  opportunities  for  motorized 

36  public  access  as  compared  to  Altematives  1  and  3  due  to  greater  access  to  the  Stillwater  Core.  In 

37  the  Swan  River  State  Forest,  access  would  remain  the  same  for  all  altematives  if  the  Swan 

38  Agreement  remains  in  effect;  otherwise,  opportunities  for  motorized  public  access  could  increase 

39  under  the  action  altemati\es.  As  a  result  of  timber  harvest  under  all  altematives,  opportunities  for 
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1  hunting,  berry  picking,  and  other  activities  in  young,  open-canopy  forest  would  hkely  increase.  On 

2  the  other  hand,  opportunities  for  recreation  in  unmanaged  areas  would  be  reduced,  and  the  quality  of 

3  the  recreational  experience  for  some  users  may  decrease  due  to  the  increased  visibility  of  managed 

4  stands.  Under  the  action  alternatives,  increases  in  the  amount  of  roads  available  for  motorized 

5  public  access  would  likely  reduce  the  amount  of  wild,  backcountry  areas  available  for  recreation, 

6  particularly  in  the  Stillwater  Block. 
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1  4.11    Visual  Resources 

2  Visual  resources  are  generally  regarded  as  important  because  they  enhance  quality  of  life,  influence 

3  the  quality  of  recreational  experiences,  and,  in  some  cases,  affect  the  value  of  adjacent  properties. 

4  Forestlands  are  considered  to  be  an  important  visual  or  scenic  resource  by  many  Montana  residents 

5  and  visitors.  For  local  residents,  forest  scenery  contributes  to  casual  and  inexpensive  recreation 

6  experiences  near  home,  and  to  a  general  sense  of  well-being,  security,  and  stability.  In  addition,  the 

7  scenery  in  western  Montana  is  a  factor  in  attracting  tourists  and  new  residents  to  the  area.  For  both 

8  residents  and  visitors,  the  scenic  condition  influences  opinions  concerning  ecosystem  health  and 

9  forestland  management.  This  section  describes  the  affected  environment  and  environmental 
10  consequences  of  the  no-action  and  action  alternatives  on  visual  resources. 

11  4.11.1     Affected  Environment 

1 2  This  section  first  identifies  the  regulations  governing  visual  resources  and  how  DNRC  incorporates 

1 3  visual  resource  considerations  in  timber  sale  planning.  This  discussion  is  followed  by  a  description 

14  of  the  landscape  characteristics  within  the  planning  area  and  a  summary  of  visual  resource  concems 

15  related  to  forest  management  activities. 

16  4.11.1.1     Regulatory  Framework 

1 7  The  Forest  Management  ARMs  contain  no  specific  provisions  for  the  consideration  of  potential 

1 8  visual  impacts.  Also,  standard  timber  sale  contract  language  provides  no  such  guidance.  Further, 

19  the  ARMs  do  not  stipulate  re-planting  requirements  or  a  maximum  size  for  clearcut  harvest  areas, 

20  which  would  reduce  the  visual  impacts  of  timber  harvest. 

2 1  Some  commitments  for  other  resources,  however,  can  lessen  the  visual  impact  of  forest 

22  management  activities.  For  example,  on  the  Stillwater  Block,  Swan  River  State  Forest,  and 

23  scattered  parcels  in  grizzly  bear  recovery  zones,  DNRC  is  required  to  provide  visual  screening 

24  adjacent  to  open  roads  to  the  extent  practicable  (ARMs  36. 1 1 .43 1  through  433).  Visual  screening  is 

25  defined  as  vegetation  or  topography  (or  both)  providing  visual  obstruction  that  makes  it  difficult  to 

26  see  into  adjacent  areas  fi^om  the  roadbed.  The  distance  required  to  provide  visual  screening, 

27  typically  100  feet,  is  dependent  on  the  type  and  density  of  cover  available. 

28  The  ARMs  also  contain  provisions  for  the  maintenance  of  forest  cover  along  streams.  Where 

29  streams  occur  parallel  to  roads,  such  cover  would  also  be  expected  to  provide  some  visual  screening 

30  for  road  users.  Within  the  grizzly  bear  management  areas  idenfified  under  ARMs  36.1 1.431 

3 1  through  433  (see  above),  DNRC  is  required  to  maintain  hiding  cover,  where  available,  along  all 

32  riparian  zones.  Hiding  cover  is  defined  as  vegetation  that  provides  visual  screening  capable  of 

33  obstructing  from  view  90  percent  of  an  adult  grizzly  bear  at  200  feet.  In  addition,  DNRC  is  required 

34  to  consider  providing  hiding  cover  near  riparian  zones  on  scattered  parcels  in  the  CLO  within  the 

35  NCDE(ARM36.1L434). 

36  The  SMZ  Law  contains  provisions  for  management  standards  that  require  the  retention  of  trees 

37  along  all  streams,  specific  lakes,  and  other  bodies  of  water  in  Montana.  Clearcutting  is  prohibited 

38  within  SMZs,  which  extend  at  least  50  feet  from  streams.  On  slopes  greater  than  35  percent,  the 

39  SMZ  width  on  Class  1  and  2  streams  and  lakes  is  extended  to  100  feet.  For  lakes  and  all  streams, 
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1  the  SMZ  width  must  be  extended  to  incorporate  adjacent  wetlands  that  intercept  the  SMZ  boundary. 

2  Harvest  within  a  Class  1  SMZ  must  retain  at  least  50  percent  of  trees  greater  than  or  equal  to 

3  8  inches  dbh,  or  10  trees  greater  than  or  equal  to  8  inches  dbh  for  every  100  feet,  on  both  sides  of  a 

4  stream,  whichever  is  greater.  Harvest  within  a  Class  2  SMZ  must  retain  at  least  50  percent  of  trees 

5  greater  than  or  equal  to  8  inches  dbh,  or  5  trees  greater  than  or  equal  to  8  inches  dbh  for  every 

6  100  feet,  on  both  sides  of  a  stream,  whichever  is  greater.  Harvest  within  a  Class  3  SMZ  must  retain 

7  sub-merchantable  trees  and  shrubs.  Tree  densities  provided  by  the  minimum  retention  levels  would 

8  not  be  expected  to  result  in  fiall  visual  screening  along  streams. 

9  On  fish-bearing  streams,  SMZs  are  supplemented  by  RMZs.  The  total  RMZ  width,  including  the 

1 0  SMZ,  is  equal  to  the  average  SPTH  at  age  100  years.  Harvest  conducted  within  the  combined  SMZ 

1 1  and  RMZ  must  retain  all  bank  edge  trees  and  retain  enough  other  trees  to  ensure  adequate  levels  of 

1 2  shade  and  potential  LWD  recruitment  to  the  stream.  These  requirements  provide  a  greater  level  of 

1 3  visual  screening  for  fish-bearing  streams,  compared  to  other  waterbodies. 

14  When  visual  resources  are  identified  as  an  environmental  issue  for  a  project,  DNRC  may 

1 5  incorporate  mitigations  into  the  timber  sale  design  to  address  effects  on  visual  resources.  Visual 

1 6  resources  are  more  frequently  addressed  on  scattered  parcels  rather  than  blocked  lands.  This  is 

1 7  because  scattered  parcels  often  have  more  neighboring  landowners  who  raise  concerns  about  visual 

1 8  resources.  Examples  of  measures  that  may  be  implemented  to  mitigate  potential  adverse  effects  on 

19  visual  resources  include  the  following: 

20  •     Uneven  unit  boundaries,  to  simulate  a  more  natural  appearance 

2 1  •     Feathering  (the  use  of  partial  harvesting  techniques  between  clearcuts  and  neighboring 

22  stands  of  trees  to  reduce  the  appearance  of  change  between  harvested  and  non-harvested 

23  sites) 

24  •     Retenfionof  intermediate-sized  trees  in  seed  tree  clumps 

25  •     Retention  of  additional  canopy  cover  on  the  downslope  side  of  roads  in  steep  areas,  to  avoid 

26  eroding  soils  and  vegetation  loss 

27  •     Restrictions  on  skidding  and  site  preparation. 

28  4.11.1.2    Landscape  Characteristics 

29  The  following  descriptions  of  the  landscape  characteristics  of  the  planning  area  are  summarized 

30  from  DNRC's  Real  Estate  Management  Programmatic  Plan  final  EIS  (DNRC  2004f)  and 

3 1  supplemented  by  information  from  Ecoregions  of  Montana  (Woods  et  al.  2002). 

32  Northwest  Land  Office 

33  Land  administered  by  the  NWLO  lies  within  the  mountainous  and  rugged  Northern  Rockies  and 

34  Canadian  Rockies  ecoregions.  Much  of  this  region  is  classified  as  open  mountains,  a  distinctive 

35  setting  with  high,  detached  mountain  ranges  separated  by  broad,  smooth-floored  valleys.  The 

36  primary  valley  in  this  region  is  the  Flathead  Valley.  Mountainous  portions  of  the  region  are 

37  characterized  by  closely  spaced  ranges  separated  by  narrow,  restricted  valleys.  Elevations  range 

38  from  approximately  2,000  feet  to  more  than  10,000  feet  above  sea  level.  The  state's  lowest 

39  elevation  of  1,800  feet  above  sea  level  occurs  within  this  region,  where  the  Kootenai  River  flows 
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1  into  Idaho.  Manmade  features  are  readily  obser\'abIe  on  many  of  the  mountains  surrounding  the 

2  lowlands.  Tliese  include  roads  and  clearcuts  resulting  from  logging  operations  on  a  variety  of  land 

3  ownerships,  areas  of  historical  mining  activity,  transmission  lines  and  other  utility  corridors, 

4  scattered  rural  residences,  and  the  effects  of  grazing. 

5  Forestlands  in  western  Montana  encompass  a  variety  of  forest  types.  North-facing  slopes  and 

6  floodplain  terraces  along  most  rivers  in  the  NWLO  support  mixed,  relatively  dense  conifer  forests. 

7  South-facing  floodplain  terraces,  benches,  and  slopes  in  this  land  office  are  characterized  by  more 

8  open  forests  dominated  by  ponderosa  pine  and  Douglas-fir  forests. 

9  The  Stillwater  State  Forest,  which  includes  approximately  39,600  acres  of  grizzly  bear  security 

1 0  core,  is  in  the  NWLO.  The  predominant  forest  cover  types  in  the  Stillwater  Core  are  subalpine  fir 

1 1  and  mixed  conifer.  Although  management  activities  are  currently  restricted,  the  area  has  been 

12  managed  heavily  in  the  past.  Most  of  the  Stillwater  Core  is  not  visible  from  any  local  towns,  major 

13  highways,  or  main  forest  roads.  The  primary  exception  is  the  west  slope  of  Stryker  Ridge,  on  which 

1 4  some  roads,  skid  trails,  and  old  clearcuts  are  visible  from  U.S.  Highway  93  north  of  Kalispell.  In 

1 5  addition,  forest  roads  on  the  east  side  of  Stryker  Ridge  offer  views  into  some  areas  of  the  Stillwater 

1 6  Core. 

1 7  Southwest  Land  Office 

1 8  Most  of  the  area  of  the  SWLO  lies  within  the  Middle  Rockies  ecoregion,  although  the  scattered 

1 9  parcels  associated  with  the  Sula  State  Forest,  near  Hamilton,  are  in  the  Idaho  Batholith  ecoregion. 

20  The  landscape  of  the  Middle  Rockies  ecoregion  is  dominated  by  detached  mountain  ranges 

21  separated  by  numerous  broad,  grass-  or  shrub-covered  valleys.  The  Idaho  Batholith  ecoregion  is 

22  typically  mountainous,  deeply  dissected,  and  partially  glaciated.  Elevations  in  the  SWLO  range 

23  from  approximately  3,000  feet  in  the  Bitterroot  Valley  to  more  than  10,000  feet  in  the  Anaconda 

24  and  Flint  Creek  ranges.  As  with  the  NWLO,  man-made  features  are  readily  observable  on  many  of 

25  the  surrounding  mountains. 

26  Forestlands  in  the  SWLO  are  similar  to  those  described  for  the  NWLO,  with  north-facing  slopes 

27  and  floodplain  terraces  along  most  rivers  supporting  mixed,  relatively  dense  conifer  forests.  South- 

28  facing  floodplain  terraces,  benches,  and  slopes  are  characterized  by  more  open  forests  dominated  by 

29  ponderosa  pine  and  Douglas-fir  forests. 

30  Central  Land  Office 

3 1  Land  administered  by  the  CLO  encompasses  diverse  ecoregions,  ranging  from  the  Rocky  Mountain 

32  Front  in  the  northwest,  to  the  Northwestern  Glaciated  Plains  and  the  Northwestern  Great  Plains  in 

33  the  east,  to  the  Middle  Rockies  in  the  south  and  southwest.  HCP  project  area  lands  are  all  in  the 

34  Middle  Rockies  ecoregion,  with  characteristics  similar  to  those  of  the  SWLO.  Elevations  range 

35  from  approximately  4,500  feet  to  10,000  feet.  Forestlands  in  the  CLO  include  coniferous  forests 

36  providing  the  dominant  colors,  with  shrubs,  grasses,  and  deciduous  frees  providing  seasonal 

37  variations. 

38  4.1 1 .1 .3    Visual  Resource  Concerns  Affected  by  Forest  Management  Activities 

39  Assessing  scenic  values  is  generally  a  subjective  exercise;  scenic  quality  is  typically  determined  by 

40  evaluating  the  overall  character  and  diversity  of  landform,  vegetation,  color,  water,  and  man-made 
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1  features  in  a  landscape.  Typically,  more  complex  or  diverse  natural  landscapes  are  considered  to 

2  have  higher  scenic  quality  than  landscapes  with  less  complex  features.  Visual  impacts  of  human 

3  activities  are  commonly  assessed  on  the  basis  of  contrast  (e.g.,  form,  line,  color,  and  texture)  to  the 

4  surrounding  landscape.  Examples  of  forest  management  activities  that  may  affect  scenic  values 

5  include  road  construction  and  intensive  timber  harvest,  such  as  clearcutting  or  heavy  thinning. 

6  Viewers  experience  landscapes  at  different  scales,  depending  on  the  distance  from  the  observer.  At 

7  close  range  (typically  less  than  1,000  feet),  leaves,  trunks,  branches,  and  other  features  of  individual 

8  trees  are  discemable.  At  distances  up  to  3  or  5  miles,  individual  trees  are  still  visible  but  do  not 

9  stand  out  distinctly  from  the  landscape.  At  greater  distances,  the  visual  experience  is  defined  by 

1 0  broad  changes  in  foliage  and  topography.  Changes  that  are  visible  from  nearby  (e.g.,  light  thinning 

1 1  treatments)  may  not  be  readily  apparent  at  greater  distances.  Conversely,  an  observer  may  find  a 

12  clearcut  to  look  unappealing  when  viewed  from  a  distance,  but  appreciate  the  vistas  available  from 

1 3  within  the  clearcut. 

14  Primary  areas  where  forest-related  visual  concerns  exist  at  the  landscape  scale  include  major 

15  highway  corridors,  cities  and  towns,  and  residential  areas  near  managed  forestlands.  Areas  where 

16  visual  resources  are  experienced  at  a  more  immediate  scale  include  trails  and  other  recreation  areas. 

1 7  Forested  landscapes  in  these  areas  are  often  highly  visible  to  the  public  and  can  be  managed  to 

1 8  reduce  the  visual  impact  of  harvest  and  road-building  activities. 

1 9  Forest  management  practices  may  be  particularly  relevant  near  roadways  that  have  been  designated 

20  as  scenic  drives.  Of  27  designated  scenic  byways  and  scenic  drives  in  the  state  of  Montana,  24  are 

21  wholly  or  partially  within  the  planning  area  (Travel  Montana  2005).  This  includes  five 

22  congressionally  recognized  national  scenic  byways  and  two  back  country  byways.  Five  scenic 

23  drives  occur  in  the  vicinity  of  HCP  project  area  lands  in  the  NWLO.  These  include  the  Lake 

24  Koocanusa  and  St.  Regis  Paradise  scenic  byways  and  the  Bull  River  Valley,  Clark  Fork,  and  Seeley 

25  Swan  scenic  drives.  In  the  SWLO,  the  Garnet  Back  Country  Byway  and  the  Bitterroot  Valley 

26  scenic  drive  pass  through  areas  with  appreciable  amounts  of  HCP  project  area  lands.  No  designated 

27  scenic  drives  occur  near  HCP  project  area  lands  in  the  CLO. 

28  4.11.2     Environmental  Consequences 

29  The  environmental  consequences  analysis  for  visual  resources  addresses  the  potential  effects  of  the 

30  altematives  on  scenic  quality  in  the  planning  area.  This  effects  analysis  considers  changes  that  are 

3 1  visible  both  at  the  landscape  scale  (i.e.,  apparent  to  residents  and  users  of  scenic  drives)  and  at  the 

32  local  scale  (i.e.,  apparent  to  recreafional  and  other  users  of  HCP  project  area  lands). 

33  4.11.2.1     Introduction  and  Evaluation  Criteria 

34  Analyses  in  this  secrion  focus  on  potential  direct  and  indirect  effects  on  visual  resources  that  might 

35  arise  from  changes  in  the  amount  and  location  of  timber  harvest  (see  Secfion  4.2.2,  Environmental 

36  Consequences)  and  the  amount  and  location  of  road  building  (see  Section  4.4.2,  Environmental 

37  Consequences)  under  the  altematives.  The  analysis  of  effects  for  each  alternative  also  addresses 

38  any  changes  in  Forest  Management  Rules  that  may  reduce  the  visual  impacts  of  timber  harvest. 
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1  For  this  analysis,  comparisons  of  the  potential  effects  of  the  alternatives  on  the  visual  landscape  are 

2  based  on  the  following  evaluation  criteria: 

3  •     Expected  changes  in  the  amount  and  location  of  timber  harvest 

4  •     The  location  and  magnitude  of  expected  changes  in  road  miles. 

5  As  noted  abo\'e  in  Section  4. 1 1 . 1 .3  (Visual  Resource  Concerns  Affected  by  Forest  Management 

6  Activities),  assessing  scenic  values  can  be  a  subjective  exercise.  It  is  generally  accepted,  however, 

7  that  timber  harvest  affects  visual  resources  by  changing  the  visible  characteristics  (e.g.,  crown 

8  cover,  size  class)  of  the  forested  landscape.  The  type  of  timber  harvest  employed  also  influences 

9  visual  impacts.  Even-aged  harvest  techniques  (e.g.,  clearcut  harvest  or  heavy  thinning)  typically 

10  result  in  more  dramatic  changes  in  the  crown  cover,  size  class,  and  age  class  of  the  residual  stand, 

1 1  compared  to  uneven-aged  management  (selective  removal  of  single  trees  or  groups  of  trees  within  a 

12  harvest  unit).  Notably,  at  the  HCP  project  area  scale,  no  discemable  differences  would  be  expected 

13  among  the  four  alternatives  with  regard  to  crown  cover  or  size  class  (see  Section  4.2,  Forest 

14  Vegetation).  The  alternatives  do  differ,  however,  in  terms  of  the  modeled  amount  and  location  of 

1 5  timber  harvest  that  would  occur  (Table  4.2-14).  The  basis  of  these  differences  is  the  amount  of  area 

1 6  available  for  forest  management,  particularly  in  the  Stillwater  Core.  In  any  given  area,  the  effects 

1 7  on  visual  resources  would  be  greater  under  alternatives  with  a  higher  annual  harvest  rate,  compared 

18  to  those  w  ith  a  lower  rate. 

19  Analysis  of  the  visual  effects  from  roads  is  based  on  changes  in  the  total  miles  of  road  on  HCP 

20  project  area  lands,  as  presented  in  Table  4.4-6,  and  whether  the  amount  of  change  between 

2 1  alternatives  would  be  enough  to  detect  a  visual  difference. 

22  Under  any  of  the  four  alternatives,  the  ARMs  will  continue  to  have  no  specific  provisions  for  the 

23  consideration  of  visual  impacts  associated  with  forest  management  on  trust  lands.  DNRC  will 

24  continue  to  seek  opportunities  to  mitigate  for  the  visual  impacts  of  timber  harvest  at  the  project 

25  le\el,  when  such  impacts  are  identified  as  an  issue.  The  amount  of  timber  harvest  is  not  expected  to 

26  vary  substantially  from  year  to  year.  In  addition,  DNRC  will  endeavor  to  minimize  new  road 

27  construction. 

28  4.11.2.2    Alternative  1  (No  Action) 

I 

j     29  Under  Alternative  1 ,  DNRC  would  continue  to  retain  visual  screening  where  practicable  along  open 

j     30  roads  within  grizzly  bear  recovery  zones.  Residual  tree  densities  provided  by  SMZ  requirements 

I     3 1  would  provide  additional  visual  screening  for  roads  that  parallel  fish-bearing  streams.  These 

I     32  measures  would  continue  to  reduce  the  visibility  of  even-aged  harvest  units  from  adjacent  roads, 

I     33  althoush  recently  harvested  areas  would  be  visible  in  mid-range  and  distant  views. 

! 

j     34  Approximately  53.2  million  board  feet  of  timber  would  be  harvested  annually  from  trust  lands 

j     35  statewide  under  Alternative  1  (Table  4.2-14).  Over  the  50-year  Permit  term,  the  amount  of  forest 

36  harv^ested  would  likely  result  in  a  noticeable  increase  in  the  amount  of  visibly  modified  forestland. 

37  Access  restrictions  in  the  Stillwater  State  Forest  would  limit  opportunities  for  active  forest 

38  management  there;  as  a  result,  a  smaller  proportion  of  the  Stillwater  Block  would  undergo  visual 

39  impacts,  compared  to  other  areas. 
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1  Based  on  the  t  analysis  of  roads  needed  for  the  permit  term,  the  total  amount  of  roads  in  the  HCP 

2  project  area  would  increase  by  more  than  1,400  miles  by  year  50  (Table  4.4-6).  Abandoned  or 

3  reclaimed  roads  would  make  up  approximately  20  percent  of  the  increased  mileage;  as  time  passes, 

4  vegetation  may  grow  on  and  over  these  roads,  reducing  their  visual  impact  compared  to  maintained 

5  roads.  In  the  Stillwater  Block  and  the  Swan  River  State  Forest,  limitations  on  the  allowable  amount 

6  of  open  roads  would  not  prevent  the  construction  of  new  roads.  Although  motorized  public  access 

7  restrictions  on  new  and  existing  roads  would  be  implemented  to  ensure  no  net  increase  in  open  road 

8  density,  new  roads  would  be  visible  from  adjacent  areas. 

9  4.1 1 .2.3    Alternative  2  (Proposed  HCP) 

10  Under  Alternative  2,  visual  screening  requirements  would  be  similar  to  those  described  for 

1 1  Altemative  1,  except  that  vegetation  would  be  retained  (through  commitment  GB-RZ2)  between 

12  open  roads  and  clearcut  or  seed  tree  harvest  units  within  grizzly  bear  recovery  zones  (with  some 

13  allowances),  and  not  just  where  practicable.  Within  NROH  and  recovery  zones,  commitment 

14  GB-NR4  would  impose  an  additional  requirement  that  all  portions  of  new  clearcut  and  seed  tree 

1 5  harvest  units  must  be  no  more  than  600  feet  from  visual  screening.  This  requirement  would  have 

16  the  effect  of  constraining  the  maximum  size  of  such  harvest  units  (or,  for  larger  units,  ensuring  a 

1 7  relatively  long,  narrow  shape)  within  grizzly  bear  NROH  and  recovery  zones,  thereby  reducing  their 

1 8  visual  impact.  Requirements  for  no-harvest  buffers  along  HCP  fish-bearing  streams  (commitment 

19  AQ-RMl)  would  likely  provide  some  additional  visual  screening  for  nearby  roads.  Tree  retention 

20  requirements  along  all  other  streams  would  be  the  same  as  required  under  Altemative  1 . 

2 1  The  statewide  annual  sustainable  yield  under  Altemative  2  would  be  58  million  board  feet  per  year 

22  (Table  4.2-14),  9  percent  more  than  under  Altemative  1.  Compared  to  Altemative  1,  this  larger 

23  amount  of  forest  harvested  each  year  would  likely  result  in  a  larger  increase  in  the  amount  of  visibly 

24  modified  forestland  in  the  HCP  project  area.  The  most  nodceable  difference  would  be  in  the 

25  Stillwater  Block,  where  increased  access  would  allow  more  timber  management  in  the  Stillwater 

26  Core.  Approximately  1 5  million  board  feet  would  be  harvested  annually  in  the  Stillwater  Unit,  up 

27  from  approximately  10  million  board  feet  under  Altemative  1  (Table  4.2-14).  Changes  in  the 

28  amount  of  timber  harvest  in  other  land  offices  and  other  administrative  units  of  the  NWLO  would 

29  be  comparable  to  those  anficipated  under  Altemative  1 . 

30  Compared  to  other  areas,  timber  harvest  in  the  Stillwater  Unit  would  be  more  likely  to  result  in 

3 1  visual  impacts  when  viewed  either  from  a  distance  or  from  nearby.  This  is  because  a  greater 

32  proportion  of  fimber  management  would  occur  as  even-aged  harvest  in  that  area  than  in  other  areas. 

33  This  would  be  particularly  true  in  the  Stillwater  Core,  which  is  mostly  in  the  higher-elevation  areas 

34  of  the  Stillwater  Unit  where  the  forest  types  are  not  conducive  to  uneven-aged  management.  Other 

35  logistical  and  operafional  challenges,  such  as  the  anticipated  difficulty  in  accessing  these  sites  and 

36  the  limited  opfions  for  harvesting  methods  (i.e.,  helicopter  yarding  in  many  situations),  would  also 

37  render  even-aged  management  the  most  feasible  option  in  many  parts  of  the  Stillwater  Block.  For 

38  these  same  reasons,  many  stands  in  the  Stillwater  Unit  (and  especially  in  the  Sdllwater  Core)  would 

39  have  a  reladvely  low  priority  for  treatment  because  forest  management  at  those  sites  would  not  be 

40  as  cost-effective  as  management  elsewhere. 

41  Predicted  increases  in  road  miles  under  Altemative  2  would  be  almost  identical  to  those  anticipated 

42  for  Altemative  1  (Table  4.4-6).  Increases  would  be  slightly  smaller  in  all  but  two  areas.  In  the 
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1  Swan  Ri\er  State  Forest,  there  would  be  no  difference  in  total  road  miles  by  the  end  of  the  Permit 

2  term  between  Alternatives  1  and  2.  Increases  in  the  Stillwater  Block  would  be  slightly  larger  than 

3  those  anticipated  under  Alternative  1 . 

4  4.11.2.4    Alternative  3  (Increased  Conservation  HCP) 

5  The  vegetation  retention  commitments  described  under  Alternative  2  for  recovery  zones  (GB-RZ2) 

6  and  NROH  and  recovery  zones  (GB-NR4)  would  be  the  same  for  Alternative  3,  resulting  in  the 

7  same  effect  of  reducing  \isual  impacts  of  clearcut  and  seed  tree  harvest  units  from  adjacent  roads  in 

8  these  areas.  Under  Alternative  3,  vegetation  retention  within  a  wider  buffer  along  HCP  fish-bearing 

9  streams  (commitment  AQ-RM 1 )  would  result  in  more  visual  screening  for  nearby  roads  as 

10  compared  to  Alternative  2. 

1 1  The  statewide  annual  sustainable  yield  under  Alternative  3  would  be  approximately  5 1  million 

1 2  board  feet  per  year  (Table  4.2-14),  5  percent  less  than  under  Alternative  1 .  In  the  HCP  project  area 

13  as  a  whole,  increases  in  the  amount  of  visibly  modified  forestland  would  likely  be  smaller  than 

14  those  expected  under  Alternatives  1  and  2.  Access  restrictions  in  the  Stillwater  Block  would  limit 

1 5  opportunities  for  active  forest  management  there;  the  average  annual  harvest  from  the  Stillwater 

16  Unit  would  be  approximately  10  million  board  feet,  similar  to  the  amount  anticipated  under 

17  Alternative  1. 

1 8  In  most  areas,  predicted  increases  in  road  miles  under  Alternative  3  would  be  smaller  than  those 

19  predicted  for  Alternatives  1  and  2  (Table  4.4-6).  The  greatest  difference  in  road  increases  is  in  the 

20  scattered  parcels  of  the  NWLO,  where  total  road  miles  would  increase  from  a  current  value  of 

21  826.7  to  1,412.7  under  Alternative  3  (compared  to  1,456.6  miles  under  Alternative  2  and 

22  1,469.0  miles  under  Alternative  1 ).  These  represent  increases  of  71,  76,  and  78  percent, 

23  respectively,  which  are  not  likely  to  translate  into  a  discernible  difference  in  the  visual  landscape. 

24  4.11.2.5    Alternative  4  (Increased  Management  Flexibility  HCP) 

25  Within  NROH  and  recovery  zones  (commitment  GB-NR4)  and  along  HCP  fish-bearing  streams 

26  (commitment  AQ-RM  1),  visual  screening  requirements  under  Alternative  4  would  be  the  same  as 

27  under  Alternative  2,  resulting  in  the  same  effect  of  reducing  visual  impacts  of  clearcut  and  seed  tree 

28  harvest  units  from  adjacent  roads  in  these  areas.  Within  recovery  zones,  visual  screening 

29  requirements  along  open  roads  would  be  the  same  as  those  described  for  Alternative  1 ,  and  would 

30  therefore  reduce  the  visibility  of  even-aged  harvest  units  from  adjacent  roads  to  a  lesser  extent  than 

3 1  under  Alternatives  2  or  3 . 

32  Similar  to  Alternative  2,  the  statewide  annual  sustainable  yield  under  Alternative  4  would  be 

33  approximately  58  million  board  feet  per  year  (Table  4.2-14).  Consequendy,  the  increase  in  amount 

34  of  visibly  modified  forest  would  likely  be  the  same.  Similar  to  Alternative  2,  Alternative  4  would 

35  allow  increased  access  for  timber  management  in  the  Stillwater  Block.  The  logistical  and 

36  operational  constraints,  as  well  as  the  effects  on  visual  resources,  would  be  similar  under  both 

37  alternatives. 

38  In  all  areas,  predicted  increases  in  road  miles  under  Alternative  4  would  be  identical  to  those 

39  modeled  for  Altemative  2  (Table  4.4-6),  and  the  visual  impacts  would  be  the  same. 
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1  4.11.2.6    Summary 

2  Under  all  four  alternatives,  increases  in  the  amount  of  roaded  areas  and  forest  in  the  non-stocked 

3  and  seedling/sapling  size  classes  would  result  in  decreases  in  the  amount  of  natural-appearing 

4  forested  landscape.  Such  changes  would  be  visible  from  roads  (including  scenic  drives),  trails, 

5  recreation  areas,  and  viewpoints  in  the  planning  area.  Under  Alternatives  2  and  4,  increased  access 

6  in  the  Stillwater  Core  would  result  in  more  timber  management  (largely  even-aged  harvest), 

7  resulting  in  greater  visual  impacts  than  under  Alternatives  1  or  3.  Under  all  three  action 

8  alternatives,  slightly  smaller  increases  in  total  road  length  at  year  50  were  predicted  for  the  permit 

9  term,  compared  to  Alternative  1,  with  the  smallest  increases  expected  to  occur  under  Alternative  3. 

10  In  all  parts  of  the  HCP  project  area,  the  visual  impacts  of  roads  would  not  be  expected  to  differ 

1 1  substantially  among  the  alternatives. 
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1  4.12   Archeological,  Historical,  Cultural,  and  Tribal 

2  „_    Trust  Resources 

3  4.12.1     Affected  Environment 

4  This  section  describes  the  regulatory  framework  under  which  cultural,  paleontological,  and  tribal 

5  trust  resources  are  considered.  It  also  provides  a  description  of  the  types  of  cultural, 

6  paleontological,  and  tribal  trust  resources  in  the  planning  area  and  their  relative  abundance  or 

7  frequency  of  occurrence. 

8  Cultural  resources  include  archaeological  sites,  historic  sites,  architectural  properties,  traditional 

9  cultural  properties  (TCPs).  districts,  landscapes,  structures,  features,  or  objects  resulting  from 

10  human  acti\ity.  Cultural  resources  are  non-renewable  resources  that  can  be  either  prehistoric  and 

1 1  thousands  of  years  old,  or  historic  dating  from  1 805  (for  Montana).  They  are  recognized  as  tangible 

12  materials  or  sites,  at  least  50  years  old,  resulting  from  human  behavior.  Some  cultural  resource  sites 

1 3  are  known  for  the  planning  area  that  extend  back  several  thousand  years.  As  one  moves  forward  in 

14  time,  the  number  and  variety  of  sites  increases,  mainly  as  a  result  of  the  increase  in  Native 

15  populations  and,  after  1 860,  European,  Euroamerican,  and  Asian  immigration  and  population 

16  increase. 

1 7  Paleontological  resources  are  fossilized  plant  and  animal  remains  that  are  rare  and  have  scientific 

1 8  research  value.  Non-renewable  paleontological  and  cultural  resources  provide  invaluable 

19  information  about  the  behavior  of  past  plant,  animal,  and  human  populations  and  their 

20  environments. 

2 1  Tribal  trust  resources  include  natural  resources  on  and  off  Indian  lands  that  are  reserved  for  tribes 

22  through  treaties,  executive  orders,  statutes,  or  judicial  decisions  and  protected  as  a  trust  obligation  of 

23  the  United  States. 

24  4.12.1.1     Regulatory  Framework 

25  Cultural  and  paleontological  resources  have  been  recognized  as  important  and  irreplaceable 

26  resources  by  both  state  and  federal  administrators  and  legislators,  resulting  in  the  passage  of  federal 

27  and  state  legislation  and  regulations  (Table  4. 12- 1 ).  Federal  regulations  relevant  to  cultural 

28  resources  include  the  National  Historic  Preservation  Act  (NHPA),  the  Archeological  Resources 

29  Protection  Act  (ARPA),  NEPA.  the  American  Indian  Religious  Freedom  Act  (AIRFA),  the  Native 

30  American  Gra\es  Protection  and  Repatriation  Act  (NAGPRA),  Executive  Orders,  and  a  Department 

3 1  of  the  Interior  Secretarial  Order.  State  of  Montana  regulations  consist  of  the  Montana  State 

32  Antiquities  Act  (MSAA),  MEPA,  and  the  Montana  Human  Remains  and  Burial  Site  Protection  Act. 

33  In  order  to  carry  out  the  policy  set  forth  in  NEPA,  it  is  the  continuing  responsibility  of  the  federal 

34  government  to  use  all  practicable  means,  consistent  with  other  essential  considerations  of  national 

35  policy,  to  impro\e  and  coordinate  federal  plans,  functions,  programs,  and  resources  to  the  end  that 

36  the  nation  may.  in  part  (and  as  is  relevant  to  this  discussion),  preser\e  important  historic,  cultural, 

37  and  natural  aspects  of  our  national  heritage.  Although  rules  and  guidelines  specific  to  NEPA  have 

38  not  been  drafted  that  direct  federal  agencies  in  the  identification,  evaluation,  and  preservation  of 

39  "important  historic,  cultural,  and  natural  aspects  of  our  national  heritage,"  it  is  generally  accepted, 
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TABLE  4.12-1. 


Law  or  Order 


FEDERAL  AND  MONTANA  STATE  LEGISLATION  AND 
REGULATIONS  GOVERNING  PROTECTION  OF  CULTURAL  AND 
PALEONTOLOGICAL  RESOURCES 

Purpose  (Summarized) 


Federal  Laws,  Executive  Orders, 

National  Historic  Preservation  Act 
(NHPA) 


Executive  Order  11593,  Protection 
and  Enhancement  of  the  Cultural 
Environnnent 


National  Environmental  Policy  Act 
(NEPA)  (42  use  4321  et  seq.) 


Archaeological  Resources 
Protection  Act  (ARPA) 


American  Indian  Religious 
Freedom  Act  (AIRFA) 
Native  American  Graves  Protection 
and  Repatriation  Act  (NAGPRA) 


Executive  Order  13007,  Indian 
Sacred  Sites 


American  Indian  Tribes  and  the 
Endangered  Species  Act  (AITESA), 
Secretarial  Order  No.  3206 

Montana  State  Laws 

Montana  State  Antiquities  Act 
(MSAA)  (MCA  22-3-401  etseq.) 
with  administrative  procedures  in 
ARMS  36.2.801  through  813 


Montana  Environmental  Policy  Act 
(MEPA)  (MCA  75-1-103:2  et  seq.) 


Montana  Human  Remains  and 
Burial  Site  Protection  Act 
(MCA  22-3-801  etseq.) 


and  Policy 

Specifies  a  process  by  w/hich  federal  agencies  identify,  consider  project  effects, 

and  make  efforts  to  protect  existing  or  eligible  historic  properties  during  project 

planning  for  any  federal  undertaking,  or  federally  funded  or  permitted  activity. 

Affords  the  Advisory  Council  of  Historic  Preservation  a  reasonable  opportunity  to 

comment  on  a  federal  agency's  conclusions.   Requires  federal  agencies  to  solicit 

consultation  from  potentially  affected  Native  American  tribes. 

Requires  federal  agencies  to  inventory  and  record  cultural  resources,  and  in 

consultation  with  the  Advisory  Council,  ensure  that  plans  and  programs 

contribute  to  the  preservation  and  enhancement  of  non-federally  owned 

archaeological  and  historic  sites.  Requirements  now  subsumed  under  NHPA 

amendments  and  regulations. 

Requires  federal  agencies  to  take  into  consideration,  prior  to  their  decision 

making  process,  the  potential  environmental  impacts  of  their  proposed  actions 

and  reasonable  alternatives  to  those  actions.  Federal  agencies  must  consider 

potential  impacts  to  ecological,  aesthetic,  historic,  cultural,  economic,  social,  and 

health  resources. 

Provides  for  the  protection  and  confidentiality  of  archaeological  resources  on 

federal  and  Indian  lands.  Establishes  a  method  for  federal  land  managers  to 

issue  permits  to  conduct  archeological  work  generally  directed  at  NHPA 

compliance.  Applies  to  all  lands  fee-owned  by  the  federal  government  and  Indian 

lands  held  in  trust  by  the  United  States. 

Requires  consultation  with  Native  American  organizations  if  an  agency  action  will 

affect  a  sacred  site  on  federal  lands. 

Requires  consultation  with  the  appropriate  Native  American  tribes  prior  to  the 

intentional  excavation  of  human  remains  and  funerary  objects  on  federal  lands.  It 

also  establishes  procedures  for  repatriation  of  human  remains  found  on  federal 

land,  as  well  as  funerary  items  and  human  skeletal  remains  in  federally  funded 

institutions  such  as  museums. 

Requires  federal  agencies  to  accommodate  access  to  and  ceremonial  use  of 

Indian  sacred  sites  on  federal  lands  by  Indian  religious  practitioners,  shall  avoid 

adversely  affecting  the  physical  integrity  of  such  sites,  and  shall  maintain  the 

confidentiality  of  such  sites. 

Provides  guidelines  for  coordinating  ESA  compliance  and  tribal  trust 

responsibilities. 


Defines  the  duties  and  responsibilities  of  the  State  Historic  Preservation  Office 
(SHPO).  Mandates  that  state  agencies,  in  consultation  with  the  SHPO,  develop 
procedures  to  be  followed  for  identification  of  NRHP-eligible  cultural  (heritage) 
properties  and  paleontological  (fossilized  plant  and  animal  remains  which  are 
rare  and  critical  to  scientific  research)  resources  when  the  agency  intends  to 
authorize  an  undertaking  on  state-owned  land. 
Requires  the  state  agency  involved  in  the  action  to,  in  part,  take  into 
consideration  the  impacts  that  the  proposed  action  will  have  on  important  historic, 
cultural,  and  natural  resources  and,  whenever  possible,  make  efforts  to  preserve 
those  properties.  MEPA  is  not  restricted  to  state  lands  and  requires 
consideration  regardless  of  land  ownership  status. 

Provides  for  the  protection  of  human  remains  and  all  associated  grave  goods 
accidentally  discovered  from  unmarked,  or  marked  but  unprotected  burial  sites. 
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1       although  not  well  articulated,  that  federal  agency  compliance  with  NHPA  constitutes  compliance 


-> 


with  the  portion  of  NEPA  that  mandates  consideration  of  those  resources  defined  as  "historic 


3  properties""  under  NHPA. 

4  The  NHPA  requires  federal  agencies  to  follow  a  process  to  identify,  and  make  efforts  to  protect, 

5  historic  properties  on  federal  lands,  or  within  defined  areas  of  potential  effect  for  federally  permitted 

6  or  funded  undertakings.  The  term  "undertaking""  refers  to  projects,  activities,  or  programs  partially 

7  or  wholly  funded,  permitted,  or  otherwise  authorized  by  a  federal  agency.  The  process  of  NHPA 

8  compliance  commences  with  the  federal  agency  examining  the  nature  of  the  project  to  be 

9  authorized,  permitted,  or  funded,  and  then  determining  if  the  manner  of  authorization  meets  the 

1 0  criteria  of  an  undertaking. 

1 1  The  process  to  be  followed  under  NHPA  for  identification  of  cultural  resources,  and  their 

12  subsequent  evaluation  and  consideration  in  the  decision-making  process,  is  outlined  in  regulations 

13  issued  by  the  Advisory  Council  on  Historic  Preservation  (Protection  of  Historic  Properties  [36  CFR 

1 4  Part  800]).  It  should  be  noted  that  NHPA  also  establishes  the  Advisory  Council  on  Historic 

1 5  Preser\ation,  State  Historic  Preservation  Officers  (SHPOs),  and  Tribal  Historic  Preser\'ation 
Officers  (THPOs).  These  entities  serve  as  review  parties  that  provide  recommendations  and  assist 
federal  agencies  in  preservation  law  compliance. 

1 8  The  principles  of  the  American  Indian  Tribes  and  the  Endangered  Species  Act  (AITESA)  require 

1 9  federal  agencies  to  work  directly  with  Indian  tribes  on  a  govemment-to-govemment  basis  to 

20  promote  healthy  ecosystems;  recognize  that  Indian  lands  are  not  subject  to  the  same  controls  as 

21  federal  public  lands;  assist  tribes  in  promoting,  developing,  and  expanding  tribal  programs  for 

22  healthy  ecosystems;  be  sensitive  to  Indian  culture  and  provide  tribes  information  related  to  tribal 

23  trust  resources  and  Indian  lands;  and  strive  to  protect  sensitive  tribal  information  from  disclosure. 

24  Like  most  federal  regulations,  AITESA  does  not  pertain  to  DNRC"s  operations,  but  the  USFWS 

25  must  demonstrate  compliance  with  this  Act  if  it  issues  a  Permit  to  DNRC.  This  is  achieved  by  the 

26  ongoing  outreach  the  USFWS  and  DNRC  have  conducted  with  tribes  in  the  form  of  early  scoping 

27  notices,  seeking  input  on  TCPs,  discussion  of  project  effects,  and  seeking  input  from  tribal 

28  representatives  regarding  how  to  lessen  identified  impacts. 

29  The  process  by  which  DNRC  implements  the  mandates  of  MSAA  consists  of  a  series  of  steps 

30  largely  conducted  in  consultation  with  the  SHPO  and  fially  outlined  by  ARMs  36.2.801  through 

31  813.  This  process  closely  mirrors  the  previously  outlined  NHPA  process  found  at  36  CFR  Part  800, 

32  with  the  exception  that  MSAA  does  not  recognize  the  Advisory  Council  on  Historic  Preser\'ation, 

33  and  the  NHPA  sets  a  higher  standard  for  tribal  consultation  and  involvement.  While  MEPA  and 

34  MSAA  are  distinct  and  separate  laws,  the  Montana  SHPO  concurs  that  compliance  with  MSAA  will 

35  fulfill  the  environmental  effects  assessment  requirements  of  MEPA. 

36  DNRC's  process  for  complying  with  MSAA  and  MEPA  while  conducting  forest  management 

37  activities  is  described  below.  This  process  involves  inventorying  and  evaluating  cultural  and 

38  paleontological  resources,  determining  potential  impacts  to  such  resources,  and  applying  measures 

39  intended  to  a\'oid  or  mitigate  potential  impacts  during  forest  management  activities.  DNRC 

40  currently  does  not  have  resource  guidelines  for  monitoring  known  historic  properties  (heritage 

41  properties),  paleontological  resources,  and  TCPs  in  the  planning  area. 
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1  During  the  initial  scoping  of  proposed  timber  sales,  DNRC  contacts  the  tribal  governments  on  the 

2  statewide  timber  sale  scoping  list  and  the  DNRC  archaeologist  to  inform  them  of  the  location  of  the 

3  proposed  project  area,  the  projected  volume  to  be  harvested,  the  number  of  road  miles  to  be 

4  constructed  or  improved,  the  number  of  acres  in  the  project  area,  as  well  as  other  activities 

5  associated  with  the  project,  hiitially,  the  DNRC  archaeologist  will  use  existing  information  to 

6  determine  if  cultural  and  paleontological  resources  are  present  within  a  projecfs  area  of  potential 

7  effect  and  decide  if  an  inventory  is  warranted. 

8  If  an  inventory  takes  place  and  cultural  or  paleontological  resources  are  located,  then  cultural 

9  resources  are  evaluated  in  terms  of  the  National  Register  of  Historic  Places  (NRHP)  criteria; 

1 0  paleontological  resources  are  evaluated  to  determine  if  they  are  scientifically  significant  materials. 

11  If  a  cultural  resource  is  evaluated  in  consultation  with  the  SHPO  and  determined  to  be  potentially 

12  eligible  for  listing  in  the  NRHP,  or  if  a  paleontological  resource  of  scientific  value  is  identified,  then 

1 3  DNRC  and  the  SHPO  determine  if  the  qualities  that  make  the  resource  a  heritage  property  or 

14  paleontological  resource  will  be  diminished  if  a  project  is  allowed  to  proceed.  If  a  proposed  project 

1 5  may  adversely  affect  a  heritage  property  or  paleontological  resource,  DNRC  then  considers,  in 

16  consultation  with  the  SHPO,  ways  to  avoid  or  mitigate  adverse  effects. 

17  If  an  inventory  does  not  take  place,  or  if  resources  are  not  identified  prior  to  the  project,  DNRC 

1 8  includes  language  in  the  MEPA  document  stating  that  if  cultural  and  paleontological  resources  are 

1 9  found  at  any  time  during  the  project,  the  DNRC  archaeologist  will  be  contacted  immediately. 

20  Additionally,  DNRC  includes  the  following  language  in  all  timber  sale  contracts:  "If  a  cultural 

21  resource  is  discovered,  the  Purchaser  shall  immediately  suspend  all  operations  in  the  vicinity  of  the 

22  cultural  resource  and  notify  the  Forest  Officer.  Operations  may  only  resume  if  authorized  by  the 

23  Forest  Officer.  Cultural  resources  identified  and  protected  elsewhere  in  this  contract  are  exempted 

24  fi^om  this  clause.  Cultural  resources,  once  discovered  or  identified,  are  not  to  be  disturbed  by  the 

25  Purchaser,  or  their  employees  or  sub-contractors." 

26  The  final  relevant  state  law,  the  Montana  Human  Remains  and  Burial  Site  Protection  Act 

27  (MCA  22-3-801 ),  is  typically  invoked  during  an  unanticipated  discovery  of  human  remains  on  state 

28  land.  The  law  applies  only  to  state  and  private  lands  within  Montana  because  federal  lands  and 

29  interests  are  subject  to  the  mandates  of  NAGPRA  and  AIRFA.  In  contrast  to  MSAA  and  MEPA, 

30  no  methodical  searches  specific  to  human  skeletal  remains  within  a  proposed  project's  area  of 

3 1  potential  effect  prior  to  authorization  of  a  project  have  been  conducted  to  date. 

32  Federal  Tribal  Trust  Responsibility 

33  The  federal  trust  responsibility  between  Indian  tribes  and  the  federal  government  is  not  defined,  in 

34  part,  because  of  reluctance  by  tribes  and  Congress  to  place  limits  on  the  trust.  This  reladonship  has 

35  been  consistently  recognized  by  federal  courts  and  has  been  described  as  special,  unique,  moral,  and 

36  solemn.  In  addition,  the  rights  reserved  by  the  tribes  in  treaties  and  agreements,  which  were  not 

37  expressly  terminated  by  Congress,  continue  to  this  day.  These  tribal  rights  and  authorides  extend  to 

38  natural  resources,  which  may  be  reserved  by  treaties,  executive  orders,  and  federal  statutes.  The 

39  federal  courts  have  developed  the  Canons  of  Construction,  guiding  premises,  that  treaties  and  other 

40  federal  actions  "should,  when  possible,  be  read  as  protecting  Indian  rights  in  a  manner  favorable  to 

41  Indians"  (Cohen  1982). 


Chapter  4  4-416  Montana  DNRC 

Archeological,  Historical  Cultural,  and  Tribal  Trust  Resources  Draft  EIS 


j        1  The  courts'  interpretation  of  tribal  rights  and  treaty  language  continues  to  evolve  and  define  federal 

j       2  legal  responsibilities.  The  primary  focus  of  the  federal  government  trust  responsibility  is  the 

I       3  protection  of  Indian-owned  assets,  natural  resources  on  reservations,  and  the  treaty  rights  and 

(       4  interests  that  tribes  reserved  on  off-reservation  lands.  In  carrying  out  its  responsibilities,  a  federal 

5  agency  must  assess  proposed  actions  to  determine  potential  effects  on  treaty  rights,  treaty  resources, 

;       6  or  other  tribal  interests.  Where  potential  effects  exist,  the  agency  must  consult  with  affected  tribes 

i       7  and  explicitly  address  those  effects  in  planning  documents  and  final  decisions.  Consultation  with 

'       8  the  tribes  is  an  essential  step  in  carrying  out  this  responsibility. 

9  WTien  used  in  the  context  of  govemment-to-govemment  relationships,  the  term  consultation  means 

1 0  an  active,  affirmative  process  that  ( 1 )  identifies  issues  and  seeks  input  from  appropriate  American 

1 1  Indian  governments,  and  (2)  considers  their  interests  as  a  necessary  and  integral  part  of  the  USFWS 
I     12  decision-making  process.  The  federal  government  has  a  legal  obligation  to  consult  with  American 

13  Indian  tribes.  This  legal  obligation  is  based  in  laws,  executive  orders,  and  statutes.  This  legal 

14  responsibility  is,  through  consultation,  to  consider  Indian  interests  and  account  for  those  interests  in 

1 5  the  decision. 

I 

j     16  4.12.1.2  Paleontological  and  Archaeological  Overviews 

I 

17  Paleontological  Overview 

I     1 8  A  fossil  is  defined  as  the  remains,  trace,  or  imprint  of  a  plant  or  animal  that  has  been  preserved  in  a 

19  geologic  context.  Generally,  fossils  occurring  in  Montana  represent  the  course  of  geologic  time 

j     20  from  hundreds  of  millions  of  years  ago  until  approximately  10,000  years  ago.  Typically,  these 

!     2 1  materials  reflect  extinct  forms  of  flora  and  fauna,  or  flora  and  fauna  that  are  no  longer  present  in  a 

i     22  specific  region.  Paleontological  resources  (fossils  of  scientifically  significant  value)  are  rare  in 

j     23  those  portions  of  the  HCP  project  area  west  of  the  Continental  Divide,  but  fossil-rich  outcrops  of 

24  Cretaceous-age  rocks  are  exposed  in  the  northern  half  of  the  project  area  east  of  the  Continental 

25  Divide.  Although  these  exposures  increase  the  potential  presence  of  paleontological  resources, 

26  overall,  their  likelihood  in  the  planning  area  is  considered  very  low.  At  this  time  there  are  only 

27  three  known  fossil  localities  in  the  HCP  project  area  (Table  4T2-2). 

28  Archaeological  Overview 

29  The  planning  area  overlaps  three  culture  areas,  the  Great  Plains  east  of  the  Continental  Divide,  the 

30  Columbia  Plateau  to  the  west,  and  the  Great  Basin  to  the  south.  Throughout  the  twentieth  century, 

3 1  anthropologists  and  archaeologists  defined  and  refined  the  native  culture  areas  of  North  America  in 

32  which  the  tribes  share  many  common  cultural  traits.  Contemporary  borders  between  states  did  not 

33  exist  in  aboriginal  times  and  have  little  bearing  on  plant  and  animal  distributions  and  indigenous 

34  land  use  patterns  and  resource  exploitation. 

35  Prehistoric  resources  are  ftirther  subdivided  into  broad  time  periods.  The  earliest  time  period  is 

36  generally  labeled  as  the  Early  Prehistoric  or  Paleoindian  period  (believed  to  be  the  earliest  ancestors 

37  of  contemporary  Native  Americans)  and  is  believed  to  begin  at  ca.  12,000  radiocarbon  years  before 

38  present  (BP)  and  extend  to  ca.  8,000  BP.  The  earliest  occupants  of  North  America,  in  part,  hunted 

39  now  extinct  forms  of  giant  fauna  including  mammoth,  mastodon,  and  long-homed  bison.  It  is 

40  currently  believed  that  a  warming  and  drying  trend  depleted  the  large  continental  glaciers  that 
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1  co\'ered  much  of  the  northern  hemisphere  at  that  time.  This  theorized  extended  period  of  drought, 

2  which  ma\'  ha\e  commenced  shortly  before,  or  after,  the  arri\al  of  the  first  peoples  to  the  Americas. 

3  may  have  persisted  until  amelioration  of  climatic  conditions  around  ca.  5.000  BP. 

4  The  following  period  from  8.000  to  1 .000  BP.  knowTi  as  the  Middle  Prehistoric  period  or  Archaic. 

5  was  a  time  when  human  populations  increased  (especially  toward  the  end  of  the  Middle  Prehistoric 

6  period)  and  exploited  a  broader  range  of  animals  and  plant  resources  to  sur\i\e  than  did  their 

7  Paleoindian  counterparts.  In  some  culture  areas,  the  Archaic  lifeway  persisted  until  European 

8  contact. 

9  For  the  study  area,  the  Late  Prehistoric  period  begins  ca.  1,000  to  BP  to  ca.  AD  1 750  and  marks  the 

1 0  transition  from  the  atlatl  and  dart  to  the  bow  and  arrow  as  the  dominant  weaponry  system.  It  also 

1 1  marks  abrupt  changes  in  social  order,  which,  in  part,  can  be  seen  in  the  large-scale  communal  bison 

12  kills  common  to  that  period. 

13  The  Proto-historic  period  is  marked  by  the  arrival  of  horses  of  Spanish  stock  brought  into  the  region 

14  by  the  Shoshone,  and  also  the  presence  of  metal  and  glass  trade  items  (including  firearms)  initially 

15  distributed  across  the  Canadian  Plains  from  French  and  British  traders.  For  the  study  area,  the 

16  Proto-historic  period  gives  way  to  the  Historic  Period  witli  the  presence  of  the  Corps  of  Discovery 

17  in  the  region  and  the  first  known  written  records. 

1 8  Cultural  (and  paleontological)  resource  sites  are  non-renewable  in  nature  and  can  be  easily  disturbed 

19  or  destroyed.  Loss  of  these  resources  equates  to  a  loss  of  the  only  existing  records  of  Prehistoric 

20  and  Proto-historic  site  types.  Prehistoric  and  Proto-historic  site  types  in  the  HCP  project  area 

21  include  open  campsites,  ca\e  or  rockshelter  occupation  sites,  human  burials,  vision  quest  sites. 

22  cairns  (rock  piles)  and  cairn  lines,  tipi  ring  sites,  medicine  wheels,  stone  effigies,  animal  kill  and  or 

23  processing  sites,  hunting  blinds,  litliic  extraction  and  processing  sites,  plant  processing  sites,  and 

24  pictograph  and  petroglyph  sites.  The  frequency  of  some  of  these  site  types,  however,  changes 

25  dramatically  from  the  east  side  to  the  west  side  of  the  Continental  Divide. 

26  Table  4.12-2  summarizes  cultural  and  paleontological  information  for  trust  lands  within  the 

27  planning  area.  To  date,  less  than  5  percent  of  the  trust  lands  within  the  planning  area  have  been 

28  in\entoried  for  culmral  or  paleontological  resources.  This  includes  four  counties  where  no  trust 

29  lands  in  the  planning  area  have  been  in\'entoried.  Inventories  have  located  a  total  of  68  prehistoric 

30  archaeological  sites,  with  an  average  density  of  one  site  for  every  361  acres  surveyed,  although 

31  Lake  County  lands  produced  no  sites.  This  density  is  somewhat  lower  than  Montana  SHPO  data, 

32  which  indicate  that  sur\eys  on  all  categories  of  land  in  the  counties  within  the  planning  area  have 

33  produced  one  site  for  every  267  acres.  Trust  lands  in  the  planning  area  are  currently  in\entoricd  at 

34  the  rate  of  approximately  1,500  acres  per  year,  with  five  or  fewer  prehistoric  sites  located. 

35  It  is  impossible  to  determine  the  exact  nature  or  number  of  resources  that  may  have  been  previously 

36  disturbed  on  trust  lands  in  Montana.  A  few  small-scale  cultural  resource  in\entories  were 

37  conducted  beginning  in  1979,  followed  by  more  frequent  investigations  in  subsequent  years  as 

38  required  by  the  environmental  review  process  and  the  MSAA.  The  implementation  of  updated 

39  research  and  survey  designs  based  on  the  results  of  previous  work  and  current  methods  and 

40  techniques,  combined  with  \arious  mitigation  measures,  can  lead  to  the  preser\ation  of  significant 

41  resources  and  pro\'ide  data  that  will  guide  future  research  and  management  activities 
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1  4.12.1 .3  Cultural  and  Trust  Resources  of  Native  American  Tribes 

2  Native  American  Tribes  In  the  Historic  Period 

3  Ethnographically,  the  planning  area  and  HCP  project  area  include  both  the  southern  and  western 

4  territory  of  the  Blackfeet  and  areas  claimed  by  both  the  Flathead  Salish  and  the  Kootenai. 

5  Ethnographic  sources  indicate  that  several  American  Indian  ethnic  groups  were  present  in  the 

6  planning  area  before  and  during  the  time  of  earliest  European  contact.  Groups  known  to  have 

7  formally  occupied,  controlled,  or  used  western  Montana  include  the  Flathead  Salish,  Upper  Pend 

8  d'Oreille,  Kootenai,  Blackfeet,  Crow,  Northern  Shoshone,  Gros  Ventre,  and  Plains  Cree.  The 

9  Flathead,  Upper  Pend  d'Oreille,  and  Kootenai  are  widely  accepted  as  the  primary  prehistoric 

10  occupants  of  Montana  east  and  west  of  the  Continental  Divide,  along  with  the  Blackfeet  to  the  east 

1 1  and  Northern  Shoshone  in  southwestern  Montana.  Other  groups  moved  into  the  area  from  the  north 

12  and  east,  with  the  Blackfeet  controlling  much  of  the  region  from  the  mid- 1700s  through  the 

13  mid- 1800s  (Walker  and  Sprague  1998:138-140). 

14  Two  Indian  reservations  are  located  within  the  planning  area,  the  Flathead  Reservation  (containing 

15  the  Confederated  Salish  and  Kootenai  Tribes  [Flathead,  (Upper)  Pend  d'Oreille,  and  Kootenai])  west 

16  of  the  Continental  Divide  and  the  Blackfeet  Reservation  to  the  east  containing  the  Blackfeet  Tribe 

17  (see  Figure  D-3  in  Appendix  D,  EIS  Figures).  The  other  federally  recognized  tribes  listed  in 

18  Table  4. 12-3  traditionally  used  at  least  portions  of  the  planning  area,  as  did  members  of  the  tribes 

19  now  located  north  of  the  International  Boundary  in  Canada.  The  HCP  project  area  is  composed  of 

20  trust  lands,  and  a  few  scattered  parcels  are  located  within  the  Flathead  Indian  Reservation 

2 1  boundaries. 

22  TABLE  4.12-3.     FEDERALLY  RECOGNIZED  TRIBES  OF  MONTANA  AND  ADJACENT 

23  STATES  WITH  CULTURAL  INTERESTS  IN  WESTERN  MONTANA 

24      FORESTS 

Country  Tribes 

United  States 

Montana,  western  Flathead,  Kootenai,  (Upper)  Pend  d'Oreille 

Montana,  eastern  Blackfeet  (South  Piegan  or  Pikuni  and  Blood),  Gros  Ventre,  Plains  Cree,  Assiniboine, 

Crow,  Sioux 

Idaho  Lower  or  Bonners  Ferry  Kootenai  of  Idaho,  Coeur  d'Alene,  Nez  Perce 

Washington  Kalispel  (Lower  Pend  d'Orielle) 


25 


Canada  Upper  Kootenai  of  British  Columbia;  the  North  Piegan,  Blackfeet,  and  Blood  of  Alberta 


26  The  establishment  of  reservations  did  not  eliminate  all  Native  American  rights  to  their  aboriginal 

27  territories.  Treaties  often  included  provisions  for  Indian  people  to  continue  to  hunt  and  fish  on  open 

28  and  unclaimed  lands  within  their  former  territorial  boundaries.  Thus,  although  the  majority  of 

29  Indian  people  lived  within  the  boundaries  of  their  respective  reservations,  they  continued  to  use 

30  their  former  territories  for  subsistence  and  ceremonial  purposes.  In  some  cases,  reservation 

3 1  boundary  revisions  left  individual  Indian  allotments  outside  the  reservation  boundary. 
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1  TCPs  are  sites  eligible  for  inclusion  in  the  NRHP  because  of  their  cultural  importance  to  a  "li\'ing 

2  community's"  historically  rooted  beliefs,  customs,  and  practices  (Parker  and  King  1998:1-2).  In 

3  Montana,  these  sites  typically  encompass  botli  the  historical  and  the  continuing  aspect  of  the 

4  traditional  beliefs,  customs,  and  practices  of  a  federally  recognized  tribe  or  tribes.  TCPs  can  be 

5  tangible  or  intangible  and  include  indi\idual  sites  or  locations,  such  as  vision  quest  sites  or  sweat 

6  lodges  with  their  associated  fire  pits,  or  areas  where  plants  or  minerals  are  or  were  gathered.  TTiey 

7  also  can  be  broader  areas,  such  as  ri\er  or  stream  \alleys  and'or  all  or  portions  of  mountain  ranges, 

8  that  encompass  multiple  sites  or  locations  and  plants,  animals,  minerals,  or  pure  water  used  in 

9  customary  practices.  However,  not  all  cultural  properties  identified  by  an  individual  representing  a 

10  specific  li\ing  community  as  having  cultural  significance  meet  the  definition  and  intent  of  TCP 

1 1  status.  To  be  eligible  for  inclusion  in  the  NRHP,  TCPs  must  meet  the  NRHP  cnteria  of 

12  significance  and  integrity  (Parker  and  King  1998).  In  1997,  the  Keeper  of  the  NRHP  drafted  a 

13  letter  intended  to  clarify  some  confusion  that  SHPOs  were  experiencing  concerning  TCPs.  In  this 

1 4  letter,  the  Keeper  noted  that 

15  "//  is  critical  that  the  [traditional]  activities  be  documented...  National  Register 

16  guidance  also  requires  information  establishing  that  the  property  is  of  importance  to  the 

1 7  community...    The  documentation  must  specifically  address  the  ways  in  which  the 

1 8  property  meets  one  or  more  of  the  criteria  for  eligibility  and  the  information  must  also 

1 9  address  the  physical  integrity  of  the  property  and  its  setting.. .  A  property  or  natural 

20  feature  important  to  a  traditional  culture's  religion  and  mythology  is  eligible  if  its 

21  importance  has  been  ethnohistorically  docwnented  and  if  the  site  can  be  clearly  defined... 

22  A  significance  ascribed  to  a  property  only  in  the  last  50  years  cannot  be  considered 

23  traditional ...   The  fact  that  a  certain  cultural  tradition  is  over  50  years  old ...   is  also  not 

24  sufficient  justification  for  determining  a  property  eligible  for  listing,  if  the  direct 

25  association  between  the  particular  tradition  and  the  property  being  evaluated  is  less  than 

26  50  years  old.  " 

27  TCPs  are  not  a  defined  site  type  in  the  Montana  SHPO  Culmral  Resource  Inventory  System; 

28  therefore,  it  is  not  possible  to  retriexe  specific  information  about  TCPs.  Personnel  at  SHPO  indicate 

29  that  there  may  be  30  to  40  such  sites  in  the  counties  contained  in  the  planning  area.  DNRC  is  only 

30  aware  of  one  TCP  at  least  partially  on  HCP  project  area  lands  (Table  4. 12-2). 

3 1  The  forests  of  Montana  provided  a  significant  portion  of  the  subsistence  base  of  the  Native 

32  Americans  who  occupied  the  planning  area  prehistorically.  Tribal  members  continue  to  hunt,  fish, 

33  and  gather  animal,  plant,  and  mineral  resources  from  state  and  federal  public  lands  for  use  in 

34  subsistence  and  traditional  practices  or  to  use  as  raw  materials.  Table  4. 12-4  lists  the  various 

35  resources  discussed  or  tabulated  in  the  ethnographic  literature  on  the  various  tribes.  This  list  may 

36  not  be  exhausfive  because  most  tribes  and  individual  members  are  hesitant  to  openly  discuss 

37  religious  and  spiritual  practices  and  the  materials  used  for  such  practices  with  those  who  are  not 

38  enrolled  tribal  members.  DNRC  has  not  identified  any  tribal  member  who  utilizes  trust  lands  to 

39  hunt.  fish,  or  gather  any  of  the  listed  resources  or  generally  exercises  their  subsistence  rights. 

40  DNRC  sent  a  letter  and  made  telephone  contact  with  the  offices  of  the  Confederated  Salish  and 

41  Kootenai  THPO  and  the  Blackfeet  THPO  regarding  use  of  trust  lands  by  tribal  members  for 

42  hunting,  fishing,  or  gathering  or  for  traditional  practices.  Neither  tribal  office  identified  TCPs  they 

43  were  concerned  about  for  the  purpose  of  this  project. 
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TABLE  4.12-4. 


Resource  Type 


CULTURALLY  IMPORT  ANT  ANIMAL,  PLANT,  AND  MINERAL 
RESOURCES  FOR  NATIVE  AMERICAN  TRIBES  IN 
WESTERN  MONTANA 

Specific  Resource 


Animals  Bison',  grizzly  bear',  black  bear,  moose,  elk,  caribou,  mule  deer,  white-tail  deer,  pronghorn 

antelope,  big-horn  sheep,  mountain  goat,  porcupine,  marmot,  beaver,  hare,  rabbit,  squirrel,  wolf\ 
wolverine,  mountain  lion,  bobcat,  badger,  skunk,  muskrat 

Birds  Swan,  sand  hill  crane,  goose,  duck,  pelican,  prairie  chicken,  spruce  grouse  (fool  hen),  partridge, 

chicken  hawk,  eggs  (especially  waterfowl) 

Fish  Salmon  (outside  area),  trout,  sturgeon,  grayling,  char,  chub,  sucker,  whitefish,  squawfish,  shiners 

Fresh  water  clam/mussel 

Plants  Roots/bulbs  -  bitterroot,  camas,  wild  carrot  (yampah),  false  onion  (several  species),  lomatium 

(biscuitroot,  wild  celery,  several  species),  wild  onion  (several  species),  balsamroot,  mariposa, 
tiger  and  chocolate  lily,  Indian  potato,  prairie  or  wild  turnip,  artichoke,  wild  garlic,  wild  thistle 
(several  species),  yellow  bell,  bugleweed,  false-agoseris,  western  sweet-cicely,  silverweed, 
water-parsnip,  cattail,  edible  valerian,  mule's  ear 

Fruit/berries  -  huckleberry,  serviceberry,  blueberry,  chokecherry,  elderberry,  bullberry,  raspberry, 
strawberry,  blackberry,  dewberry,  soapberry,  cranberry,  gooseberry,  wild  plum,  wild  or  Oregon 
grape,  currant,  haw  (hawthorn)  berry,  thimbleberry,  thornberry,  red-osier  dogwood  (red  willow), 
kinnikinnick,  rosehip,  salal,  pin  cherry,  bitter  cherry 

Nuts/seeds  -  hazel,  white-bark  pine,  balsamroot 

Greens  -  cow  parsnip,  fireweed,  balsamroot,  barestem  lomatium  (Indian  celery)  and  other 
lomatium,  mule's  ear,  cactus,  wild  rhubarb 

Leaves/tea  -  chokecherry,  hackberry,  Labrador  tea,  mint,  wild  bergamot,  wild  rose  stems  and 
flowers,  barestem  lomatium  seeds  and  leaves 

Cambium  (inner  bark)  -  lodgepole  pine,  ponderosa  pine,  other  evergreens,  black  cottonwood 

Pitch/gum  -  black  pine,  pine,  spruce,  larch,  milkweed 

Mushrooms  -  pine,  cottonwood,  oyster 

Fungus/lichen  -  black  tree  lichen 

Cooking  pit  linings  -  Douglas-fir  boughs,  ponderosa  pine  needles,  wild  strawberry,  fireweed,  wild 
rose,  mountain  alder,  shrubby  penstemon,  sticky  geranium 

Medicinal/ritual  for  humans  (internal  or  external)  -  mullein,  willow  bark,  juniper,  sagebrush, 
yarrow,  stinging  nettle,  buttercup  (several  species),  Indian  hellebore,  tree  fungus  (conk),  cascara, 
kinnikinnick,  Oregon  grape,  lomatium,  willows,  water  hemlock,  death  camas,  baneberry,  juniper, 
sagebrush,  Oregon  grape,  wild  rose,  Douglas-fir  boughs,  larch,  lodgepole  pine,  ponderosa  pine, 
native  tobacco,  red-osier  dogwood,  kinnikinnick,  sweetgrass,  subalpine  fir,  snowbrush,  horsetail, 
mint,  devil's  club,  plantain  (several  species),  smooth  sumac,  soapberry,  waxberry,  mountain 
valerian,  false  Solomon's  seal 

Medicinal  for  horses  -  sticky  geranium,  yellow  pond  lily,  lomatium 

Clay,  fossils  (ammonites),  steatite,  minerals  (iron  oxide) 

Trees  -  lodgepole  pine,  white  pine,  Douglas-fir,  grand  fir,  subalpine  fir,  Engelmann  spruce,  cedar, 
western  yew.  Rocky  Mountain  maple,  cottonwood,  juniper,  willow  (several  species),  alder,  cherry, 
oceanspray,  silverberry,  serviceberry,  mock  orange,  red-osier  dogwood,  snowbrush,  sagebrush 

Plants  -  tule,  cattail,  reed,  beargrass,  stinging  nettle,  Oregon  grape,  dock,  grass  (several 
species),  moss,  milkweed,  horsetail,  native  tobacco 

Hides  -  bison",  elk,  deer,  mountain  goat,  bear,  wolf",  coyote,  fox,  wolverine,  badger,  mountain 
lion,  lynx,  bobcat,  badger,  skunk,  marten,  fisher,  mink,  weasel/ermine,  otter,  marmot,  raccoon, 
porcupine,  beaver,  muskrat,  hare,  rabbit,  squirrel,  gopher,  mice 

Horns/antlers/teeth/bones/hooves/sinew  -  bison',  big-horn  sheep,  mountain  goat,  elk,  deer, 
beaver 

Feathers  and  other  material  -  bald  and  golden  eagle,  hawk,  owl,  woodpecker,  red-shafted  flicker; 
porcupine  quills 

Fungus/lichen  -  conks,  wolf  lichen 

4  '    Species  no  longer  present  or  no  longer  as  abundant  as  eariy  contact  levels. 

5  Sources:    Brunton  (1998:226):  Darnell  (2001:642-643);  DeMallie  and  Miller  (2001:577-578);  Dempsey  (2001:605-607,  609-610);  Fowler 

6  and  Flannery  (2001:679-680);  Hunn  etal.  (1998:525-545);  Lahren  (1998:284-288);  Malouf  (1998:297-301);  Voget 

7  (2001:698-701). 


Minerals,  Rocks,  etc. 
Raw  Materials 
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1  4.12.1.4    Historical  Overview 

2  The  planning  area,  both  east  and  west  of  the  Continental  Divide,  followed  a  similar  historical 

3  progression  as  other  areas  in  the  West.  United  States  government  explorers  and  fur  traders  came 

4  first,  followed  by  missionaries,  miners,  ranchers,  farmers,  and  other  diversified  commercial 

5  interests. 

6  Known  historic  site  types  in  the  planning  area  include  exploration  and  overland  migration  sites  such 

7  as  trails  (likely  Nati\e  American  in  origin),  ri\er  fords,  wagon  roads,  encampments,  or 

8  geologic/geographic  landmarks;  inscriptions  including  pictographs,  petroglyphs,  or  tree  carvings; 

9  transportation  sites  such  as  late  nineteenth  to  early  twentieth  century  roads,  railroad  engineered 

10  features  (bridges,  trestles,  ballast,  track  and  ties),  and  construction  camps;  isolated  trappers'  or 

1 1  miners'  cabins;  homesteading,  ranching,  and  farming  sites  such  as  residences  (including 

12  foundations),  outlying  buildings,  and  structures;  cultural  landscape  elements  (including  fences, 

1 3  field/pasture  patterns,  stock  ponds  and  dams,  stock  trails  and  river  fords),  irrigation  structures,  and 

14  artifact  scatters;  mining  and  mine-related  sites  such  as  prospect  pits  and  trenches,  placer  or  hydraulic 

1 5  mine  equipment  or  deposits,  lode  mining  adits,  shafts,  waste  rock,  interior  tramways,  mills  (various 

16  types),  smelters,  tailing  piles,  tailing  ponds,  flumes,  power  plants,  bunkhouses,  mess  halls,  kitchens, 

17  livestock  shelters,  trash  dumps,  trails,  two-track  roads,  truck  trails,  rail  lines,  and  construction  debris 

18  (borrow  pits,  tree  stumps);  logging-related  sites  such  as  logging  camps,  stumps,  skid  lines,  sky-line 

19  cables,  lumber  mills,  power  plants,  roads,  donkey  engines,  big  wheels,  rail  lines,  cables,  livestock 

20  facilities,  log  decks,  and  flumes;  abandoned  tov\'n  sites  including  foundations  and  trash  dumps;  and 

2 1  fire  towers  or  lookouts  and  related  cabins. 

22  Inventories  ha\'e  located  a  total  of  88  historic  cultural  resource  sites  on  trust  lands  in  the  planning 

23  area  (Table  4. 12-2).  There  is  an  average  density  of  one  site  for  every  279  acres  surveyed, 

24  suggesting  a  slightly  higher  density  than  prehistoric  sites.  However,  this  density  of  sites  of  historic 

25  age  is  somewhat  lower  than  Montana  SHPO  data  that  indicate  surveys  on  all  categories  of  land  in 

26  the  counties  in  the  planning  area  have  produced  one  site  for  every  1 80  acres.  Trust  lands  in  the 

27  planning  area  are  currently  inventoried  at  the  rate  of  approximately  1,500  acres  per  year,  with  five 

28  or  fewer  historic  sites  located. 

29  4.12.1.5  Stillwater  Core 

30  While  subjected  to  various  management  practices  in  the  past,  recently  there  has  been  limited  timber 

3 1  harvest  activity  in  the  Stillwater  Core,  which  is  managed  for  grizzly  bear  security.  Since  the 

32  mid-1980s,  there  have  been  a  total  of  1 1  cultural  resource  inventories  of  roughly  3,400  acres  on  the 

33  Still\\ater  and  Coal  Creek  State  Forests  within  the  Stillwater  Core.  A  total  of  six  cultural  resource 

34  sites  have  been  recorded  within  those  areas  and  consist  of  historic  fire  lookouts,  historic  buildings, 

35  historic  roads  or  trails,  and  an  historic  camp.  Portions  of  the  Srillwater  Core  not  yet  inventoried  for 

36  cultural  resources  are  likely  to  contain  similar  historic  site  types,  as  well  as  prehistoric  lithic  scatters, 

37  campsites,  and  mining  sites. 

38  4.12.2     Environmental  Consequences 

39  Cultural  and  paleontological  resoiu-ces  provide  information  about  past  lifeways,  and  TCPs  provide 

40  information  about  ongoing  cultural  activities.  As  a  result,  identification  and  protection  of  these  non- 
41  renewable  resources  is  important.  This  section  discusses  possible  changes  in  potential  direct  and 
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1  indirect  effects  on  cultural  and  paleontological  resources  and  TCPs  from  differences  in  forest 

2  management  policies  among  the  four  alternatives.  Cumulative  effects  on  cultural  and 

3  paleontological  resources  and  TCPs  are  discussed  in  Chapter  5. 

4  4.12.2.1    Introduction  and  Evaluation  Criteria 

5  Impacts  from  natural  decay,  landscape  changes,  and  forest  management  activities  potentially  result 

6  in  the  loss  of  non-renewable  cultural  and  paleontological  resources  and  TCPs  or  cultural  use  areas 

7  on  trust  lands  in  Montana.  Direct  impacts  to  paleontological  and  cultural  resources  and  TCPs  or 

8  cultural  use  areas  may  result  from  activities  such  as  road  building,  timber  harvesting,  construction  or 

9  reconstruction  of  sfream  crossings,  excavation  of  gravel  pits,  or  prescribed  bums  that  get  out  of 

10  confrol.  Natural  processes,  such  as  wildfire  or  erosion  and  redeposition  of  soils,  can  also  adversely 

1 1  affect  historic  properties  (or  heritage  properties)  and  TCPs  or  cultural  use  areas.  Such  processes  can 

12  be  accelerated  as  a  result  of  forest  management  activities.  Indirect  effects  on  cultural  resources  and 

13  TCPs  or  cultural  use  areas  may  include  changes  in  sfream  flow  or  sediment  loads,  vandalism,  and 

14  unwanted  human  disturbance. 

15  This  section  addresses  how  and  to  what  extent  historic  properties  (heritage  properties)  or 

16  paleontological  resources  or  TCPs  would  be  affected  by  changes  in  DNRC  forest  management 

1 7  activities  under  the  altematives. 

1 8  Several  of  DNRC  s  forest  management  activities  have  the  potential  to  adversely  affect  historic 

19  properties  (heritage  properties)  or  paleontological  resources  or  TCPs:  timber  harvesting,  slash 

20  disposal,  prescribed  burning,  site  preparation,  reforestation,  road  construction,  and  gravel  quarrying 

2 1  for  forest  road  surface  materials.  The  following  DNRC  management  activities  have  the  potential  to 

22  adversely  affect  TCPs  and  tribal  trust  resources,  such  as  hunting,  fishing,  and  plant  gathering:  weed 

23  control  and  fertilization,  at  least  temporarily,  and  grazing  and  road  construction  or  reconstruction 

24  across  or  near  rivers  or  sfreams  on  a  long-term  basis.  However,  application  of  pesticides  or 

25  fertilizers  is  not  a  covered  activity  under  the  HCP,  and  is  not  ftirther  analyzed  in  this  section. 

26  Typically,  DNRC  applies  fertihzer  on  road  cuts  or  through  direct  application  to  individual  planted 

27  frees.  This  level  of  application  is  not  expected  to  affect  TCPs  or  tribal  ability  to  hunt,  fish,  or  gather 

28  plants. 

29  To  describe  and  compare  the  likelihood  of  these  effects  among  the  no-action  and  action  altematives, 

30  the  following  evaluation  criteria  are  used: 

31  •     Miles  of  road  by  classification 

32  •     Harvest  levels  and  locations. 

33  As  previously  inaccessible  areas  or  areas  with  limited  access  to  humans  are  made  more  accessible, 

34  there  would  be  a  greater  possibility  for  unauthorized  entry  to  cultural  and  paleontological  resources 

35  and  TCPs  or  cultural  use  areas  likely  to  contain  such  resources.  Those  resources  are  currently 

36  protected  from  incompatible  human  activities  by  limiting  access  to  backcountry  areas.  Increases  in 

37  acres  of  land  disturbed  by  timber  harvest  activities,  including  road  construction,  would  increase  the 

38  potential  to  adversely  affect  cultural  and  paleontological  resources  and  TCPs. 
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1  For  this  analysis,  total  road  miles,  including  those  classified  as  abandoned  or  reclaimed,  are  used  to 

2  compare  the  altematixes.  While  abandoned  and  reclaimed  roads  are  no  longer  in  use,  construction 

3  and  maintenance  of  those  roads  prior  to  abandonment  or  reclamation  would  have  resulted  in  land 

4  surface  disturbances  that  could  have  adversely  affected  cultural  resources. 

5  The  only  comment  related  to  cultural  resources  that  was  received  during  public  scoping 

6  recommended  that  "Executive  Orders  be  addressed,  specifically  those  that  concern  Indian  tribal 

7  governments  and  Minority  populations."  Based  on  communications  with  both  the  Confederated 

8  Salish  and  Kootenai  THPO  and  the  Blackfeet  THPO,  there  are  currently  no  concerns  regarding 

9  future  access  to  TCPs  or  cultural  use  areas  on  trust  lands.  This  would  not  be  expected  to  change 

1 0  over  the  Permit  term  for  any  of  the  alternatives. 

1 1  4.12.2.2  Alternative  1  (No  Action) 

1 2  Under  Alternative  1 ,  timber  harvest  and  management  activities  on  DNRCs  forestlands  would  be  no 

1 3  different  than  those  of  the  past  1 2  years.  Annual  timber  harvest  under  Alternative  1  would  continue 

14  at  the  current  le\el  of  more  than  53  million  board  feet,  based  on  annual  sustainable  yield 

1 5  (Table  4.2- 14).  By  the  end  of  the  Permit  term,  roads  on  lands  within  the  HCP  project  area  would 

16  increase  by  1,408  miles,  for  a  total  of  4,053  miles,  including  those  abandoned  or  reclaimed  during 

1 7  the  Permit  term.  Of  the  total  new  road  miles,  73 1  miles  would  be  located  on  NWLO  lands, 

1 8  473  miles  on  SWLO  lands,  and  204  on  CLO  lands  (Table  4.4-6).  This  increase  over  existing 

1 9  conditions  would  generally  be  evenly  distributed  across  the  planning  area;  however,  most  of  the 

20  increased  road  miles  over  the  Permit  term  would  restrict  year-round  motorized  public  access.  The 

2 1  largest  increase  in  road  miles  would  occur  on  scattered  parcels  in  the  NWLO,  where  nearly 

22  400  miles  of  constructed  roads  would  restrict  year-round  motorized  public  access.  Miles  of  open  or 

23  seasonally-restricted  roads,  which  allow  public  access  at  least  part  of  each  year,  would  remain 

24  unchanged  in  the  Stillwater  Block  and  Swan  River  State  Forest  and  increase  by  a  total  of  41  miles 

25  for  all  scattered  parcels  in  the  HCP  project  area. 

26  DNRC  would  continue  to  operate  under  the  existing  SFLMP  and  Forest  Management  ARMs,  which 

27  include  the  MSAA.  Selected  cultural  and  paleontological  resource  inventories  would  be  conducted 

28  prior  to  timber  harvests,  gravel  extraction,  and  road  construction  based  on  presence  of  known  sites, 

29  high  likelihood  of  a  potential  site,  available  personnel,  and  fiinding.  Current  DNRC  management 

30  practices  include  harvest  restrictions  along  streams  within  SMZs  and  RMZs  (50-  to  100-foot 

3 1  buffers)  that  may  be  protective  of  cultural  and  paleontological  resources,  although  some  timber 

32  harvest  activities  would  continue  to  be  allowed  in  these  high-sensitivity  zones.  Such  activities  in 

33  these  areas  would  increase  the  likelihood  of  indirect  adverse  effects,  such  as  erosion  of  sediments 

34  from,  or  deposition  of  sediments  on,  cultural  resources  located  in  or  near  drainages.  However, 

35  restricted  harvest  in  these  areas  may  also  improve  or  encourage  the  growth  of  native  plants 

36  important  to  tribal  members  who  continue  to  gather  those  resources. 

37  4.12.2.3  Alternative  2  (Proposed  HCP) 

38  While  there  would  be  a  slight  decrease  in  number  of  miles  of  roads  under  Alternative  2  as  compared 

39  to  Alternative  1,  the  increased  harvest  would  likely  increase  the  potential  for  adverse  effects  on 

40  cultural  and  paleontological  resources  and  TCPs  within  the  HCP  project  area.  By  the  end  of  the 

41  Permit  term,  there  would  be  21  fewer  miles  of  roads  within  the  HCP  project  area  as  compared  to 
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1  Alternative  1  (see  Table  4.4-6).  The  estimated  annual  timber  harvest  under  this  alternative  would  be 

2  nearly  5  million  board  feet  greater  than  Alternative  1,  primarily  due  to  increased  flexibility  to 

3  manage  timber  in  the  Stillwater  Core  (Table  4.2-14). 

4  By  opening  up  the  Stillwater  Core  to  active  forest  management  under  Alternative  2,  additional 

5  timber  harvest  would  occur  in  this  area,  and  the  miles  of  road  accessible  for  motorized  use  by  the 

6  public  at  least  part  of  the  year  would  increase  as  compared  to  Alternative  1 .  This  additional  activity 

7  and  increased  access  would  increase  the  likelihood  of  adverse  effects  on  cultural  and 

8  paleontological  resources  and  TCPs  or  cultural  use  areas. 

9  Because  the  Stillwater  Core  would  be  open  to  forest  management  activities  under  Alternative  2,  the 

10  USFWS,  DNRC,  and  SHPO  have  developed  a  process  for  inventorying,  evaluating,  and  avoiding  or 

1 1  mitigating  impacts  to  cultural  resources  specific  to  this  area.  Tribal  governments  that  may 

12  potentially  have  interest  in  this  area  are  currently  being  contacted  to  review  this  process. 

13  Under  Alternative  2,  DNRC  would  apply  a  25-foot  no-harvest  buffer  in  RMZs  for  Class  1  streams 

14  and  lakes  with  HCP  fish  species  (commitment  AQ-RMl).  This  would  provide  increased  protection 

15  of  cultural  and  paleontological  resources  and  TCPs  or  cultural  use  areas  located  in  those  areas  as 

1 6  compared  to  current  practices  that  would  be  followed  under  Alternative  1 .  Harvest  restrictions  in 

1 7  RMZs  for  all  other  classes  of  streams  and  lakes  would  be  the  same  as  those  under  Altemative  1 . 

1 8  Under  Altemative  2,  DNRC  would  implement  current  cultural  resource  management  procedures  for 

19  HCP  project  area  lands.  DNRC  would  be  required  to  comply  with  the  mandates  of  MSAA  and 

20  MEPA  for  fiiture  ground-disturbing  undertakings.  Issuance  of  the  Permit  would  not  change  the 

2 1  potential  for  DNRC  to  affect  historic  properties.  Similarly,  tribal  access  to  TCPs  would  not  be 

22  changed. 

23  4.12.2.4  Alternative  3  (Increased  Conservation  HCP) 

24  Altemative  3  would  result  in  a  lower  level  of  timber  harvest  and  fewer  miles  of  road  at  the  end  of 

25  the  Permit  term  as  compared  to  Altematives  1  and  2.  Consequently,  this  altemative  would  be 

26  expected  to  have  a  lower  likelihood  for  adverse  effects  on  cultural  and  paleontological  resources  and 

27  TCPs  or  cultural  use  areas.  Under  Altemative  3,  timber  harvest  and  management  activities  on 

28  DNRC's  forestlands  would  be  lower  than  Altematives  1  and  2,  as  would  miles  of  road  present  in  the 

29  HCP  project  area  at  the  end  of  the  Permit  term.  The  estimated  annual  timber  harvest  under 

30  Altemative  3  would  be  about  3  million  board  feet  lower  than  Altemative  1  and  7  million  board  feet 

31  lower  than  Altemative  2  (Table  4.2-14).  Altemative  3  would  result  in  86  fewer  miles  of  roads 

32  within  the  HCP  project  area  than  under  Altemative  1  and  65  fewer  miles  than  Altemative  2  (see 

33  Table  4.4-6).  While  the  majority  of  this  decrease  would  be  among  the  scattered  parcels  of  the 

34  NWLO,  there  would  also  be  fewer  miles  in  the  SWLO.  Miles  of  road  at  the  end  of  the  Permit  term 

35  and  timber  harvest  levels  within  the  Stillwater  Block  would  be  the  same  as  those  under  Altemative 

36  1  because  the  Stillwater  Core  would  be  retained.  As  for  Altematives  1  and  2,  most  of  the  new  road 

37  miles  under  Altemative  3  would  be  restricted  year-round  to  motorized  public  access,  which  would 

38  partially  offset  the  potential  for  adverse  effects  on  cultural  resources  fi"om  human  activity  and 

39  access. 
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1  Compared  to  Altemati\es  1  and  2,  an  80-  to  1 00-foot  no-har\'est  buffer  for  RMZs  on  Class  1 

2  streams  and  lakes  v\ith  HCP  fish  species  would  provide  the  greatest  protection  of  cultural  and 

3  paleontological  resources  and  TCPs  or  cultural  use  areas  located  in  those  areas.  As  for  Alternative 

4  2,  however,  harvest  restrictions  in  RMZs  for  all  other  classes  of  streams  and  lakes  would  be  the 

5  same  as  those  under  Alternative  1 . 

6  Similar  to  Alternative  2,  DNRC  would  implement  current  cultural  resource  management  procedures 

7  for  HCP  project  area  lands.  However,  since  the  Stillwater  Core  would  be  retained,  the  process  of 

8  inventorying,  evaluating,  and  mitigating  for  cultural  resources  in  this  area  would  not  apply. 

9  4.12.2.5  Alternative  4  (Increased  Management  Flexibility  HCP) 

10  Under  Alternative  4.  estimated  annual  timber  harvest  and  total  road  miles  at  the  end  of  the  Permit 

1 1  term  would  be  equivalent  to  those  under  Alternative  2  (Tables  4.2-14  and  4.4-6).  While  timber 

1 2  harvest  would  vary  somewhat  between  land  offices,  as  compared  to  Alternative  2,  the  likelihood  for 

1 3  adverse  effects  on  cultural  and  paleontological  resources  and  TCPs  or  cultural  use  areas  would  be 

14  similar.  Like  Alternative  2,  the  Stillwater  Core  would  likely  experience  more  timber  harvest  due  to 

1 5  increased  flexibility  for  management  in  this  area.  As  for  Alternative  2,  a  25-foot  no-harvest  buffer  for 

1 6  RMZs  on  Class  1  streams  and  lakes  with  HCP  fish  species  would  also  provide  increased  protection  of 

1 7  cultural  and  paleontological  resources  and  TCPs  or  cultural  use  areas  located  in  those  areas. 

1 8  Similar  to  Alternatives  2  and  3,  DNRC  would  implement  current  cultural  resource  management 

1 9  procedures  for  HCP  project  area  lands.  The  process  for  inventorying,  evaluating,  and  mitigating 

20  impacts  to  cultural  resources  in  the  Stillwater  Core  would  apply  since  this  area  would  be  open  to 

2 1  management  activities  as  it  would  under  Alternative  2. 

22  4.12.2.6  Summary 

23  Within  DNRC's  existing  forest  management  program,  activities  associated  with  dmber  harvest  and 

24  road  construction  are  the  primary  sources  of  potential  adverse  effects  on  non-renewable  cultural  and 

25  paleontological  resources  and  TCPs  or  cultural  use  areas  on  trust  lands.  For  the  four  alternatives, 

26  Table  4.2-14  indicates  that  annual  timber  harvest  would  range  fi-om  just  under  51  to  58  million 

27  board  feet  per  year,  and  Table  4.4-6  indicates  that  there  would  be  between  1 ,322  and  1 ,408  miles  of 

28  new  road  constructed  on  HCP  project  area  lands.  The  one  indirect  benefit  to  cultural  and 

29  paleontological  resources  and  TCPs  under  all  the  alternatives  would  be  the  large  amounts  of  road 

30  with  restricted  motorized  public  access  year-round. 

3 1  Alternative  3  would  result  in  the  least  amount  of  annual  timber  harvest,  the  lowest  amount  of  new 

32  roads  at  the  end  of  the  Permit  term,  the  widest  buffers  for  stream  systems  supporting  HCP  fish 

33  species,  and  retention  of  the  Sfillwater  Core.  Thus,  this  altemafive  would  be  expected  to  have  the 

34  lowest  likelihood  of  adversely  affecdng  cultural  and  paleontological  resources  and  TCPs  or  cultural 

35  use  areas. 

36  Alternative  1  would  be  expected  to  have  a  lower  likelihood  of  adverse  effects  resulring  fi-om  fimber 

37  har\'est  as  compared  to  Alternatives  2  and  4.  Conversely,  Alternatives  2  and  4  would  be  expected  to 

38  have  a  lower  likelihood  of  adverse  effects  fi"om  road  construction  than  Alternative  1  and  lower 

39  likelihood  of  adverse  effects  fi-om  timber  harvest  along  streams  supporting  HCP  fish  species  due  to 

40  the  25-foot  no-harvest  buffer  that  would  be  implemented  for  those  altemafives.  However,  within 
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1  the  Stillwater  Block,  Alternatives  2  and  4  would  result  in  a  higher  likelihood  of  adverse  effects  to 

2  cultural  and  paleontological  resources  and  TCPs  or  cultural  use  areas  because  there  would  be 

3  increased  flexibility  to  manage  in  the  Stillwater  Core.  Additional  harvest  activities,  as  well  as 

4  increased  public  access  to  the  Stillwater  Core,  would  increase  risks  to  existing  resources  in  the  area. 
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1  4.13   Socioeconomics 

2  Quality  of  life  incorporates  a  number  of  factors  (Center  for  Rural  Affairs  2007),  including 

3  (1)  availability  of  good-paying  jobs;  (2)  access  to  critical  services,  such  as  education  and  health 

4  care;  (3)  strong  communities;  and  (4)  a  healthy  natural  environment.  Management  of  the  HCP 

5  project  area  could  affect  the  people  and  communities  in  the  overall  planning  area,  thus  the  affected 

6  environment  and  environmental  consequences  of  the  four  alternatives  on  social  and  economic 

7  values  that  contribute  to  quality  of  life  are  described  in  this  section.  An  evaluation  of  environmental 

8  justice  is  also  provided  at  the  end  of  this  section. 

9  4.13.1     Affected  Environment 

10  While  there  is  no  specific  regulatory  framework  under  which  DNRC  addresses  socioeconomic 

1 1  conditions,  it  does  have  a  fiduciary  responsibility  to  maximize  revenues  for  its  trust  beneficiaries  in 

12  the  short  and  long  term.  Generation  of  revenues  for  the  trusts  affects  socioeconomic  conditions 

1 3  because  these  revenues  support  employment  and  operations  for  the  trust  beneficiaries. 

1 4  This  section  describes  the  existing  regional  social  and  economic  conditions  within  the  planning 

1 5  area.  FMB  revenues  are  also  summarized,  as  are  revenues  generated  fi-om  recreational  licenses  and 

1 6  residential  leases.  Finally,  this  section  closes  with  a  discussion  of  natural  amenifies  and  non-use 

1 7  \  alues  because  these  contribute  to  quality  of  life  within  the  planning  area. 

IS  4.13.1.1     Regional  Social  and  Economic  Conditions 

1 9  The  State  of  Montana  and  U.S.  Census  Bureau  primarily  report  socioeconomic  data  by  county, 

20  which  is  the  approach  used  for  this  section  of  the  EIS.  There  are  25  counties  in  the  planning  area, 

2 1  shown  in  Figure  D-22  (Appendix  D,  EIS  Figures). 

22  Flathead  County  has  the  greatest  amount  of  HCP  project  area  within  its  boundaries  (109,688  acres) 

23  (Table  4.13-1).  In  comparison,  although  Broadwater,  Cascade,  Glacier,  Liberty,  Meagher,  Teton, 

24  and  Toole  Counties  are  in  the  planning  area,  they  have  no  HCP  project  area  lands  within  county 

25  boundaries.  Total  acreage  by  county  may  fluctuate  through  the  years  based  on  trust  land  sales  and 

26  acquisitions. 

27  Population 

28  The  population  of  the  planning  area  was  estimated  to  be  644,231  people  in  2006  (Table  4.13-2). 

29  Although  the  overall  population  of  the  counties  comprising  the  planning  area  increased  between 

30  2005  and  2006  by  7,736  (1.2  percent),  10  of  the  25  coundes  had  small  population  declines 

3 1  (Table  4. 1 3-2).  Missoula  County,  which  is  located  in  the  SWLO,  had  the  largest  population  in  the 

32  planning  area  due  to  the  urban  population  in  the  city  of  Missoula. 

33  By  2020,  the  planning  area  population  is  projected  to  increase  to  762,630  people,  which  represents 

34  an  18.4  percent  increase  over  the  2006  populafion.  Over  60  percent  of  the  population  growth  is 

35  projected  to  be  concentrated  in  three  coundes:  Flathead,  Gallatin,  and  Missoula.  Conversely, 

36  Cascade,  Deer  Lodge,  Liberty,  Pondera,  Teton,  and  Toole  Coundes  are  projected  to  decrease  in 

37  populadon  by  2020. 
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1       TABLE  4.1 3-1. 


County 


ACREAGE  OF  LAND  BY  COUNTY  FOR  THE  PLANNING  AREA  AND 
HCP  PROJECT  AREA 


Land  Office^ 


County 
(Acres) 


Planning  Area 
(Acres) 


Project  Area 
(Acres) 


Flathead 
Lake 
Lincoln 
Sanders 


Deer  Lodge 
Granite 

Mineral 
Missoula 
Powell 
Ravalli 
Silver  Bow 


Beaverhead 

Broadwater 

Cascade 

Gallatin 

Glacier 

Jefferson 

Lewis  &  Clark 

Liberty 

Madison 

Meagher 

Park 

Pondera 

Teton 

Toole 

Yellowstone  Park 


NWLO 
NWLO 
NWLO 
NWLO 


SWLO 
SWLO 
SWLO 
SWLO/NWLO 
SWLO/NWLO 
SWLO 
SWLO 

CLO 

CLO 

CLO 

CLO 

CLO 

CLO 
CLO/SWLO 

CLO 

CLO 

CLO 

CLO 

CLO 

CLO 

CLO 

CLO 


3,361,229 
1,057,296 
2,350,959 
1,783,681 

473,937 
1,107,788 

782,064 
1,673,590 
1,491,165 
1,534,902 

459,500 


3,566,469 
791,402 
1,733,226 
1,620,256 
1,942,247 
1,060,932 
2,235,984 
925,691 
2,305,465 
1,530,860 
1,704,924 
1,049,827 
1,465,419 
1,244,063 
159,355 


131,252 
55,060 
65,852 
_  64, 105 
7,869 
20,639 
22,460 
69,423 
60,002 
29,486 
13,486 


336,938 
24,127 
78,408 
49,676 
8,301 
32,565 

133,959 
86,573 

134,108 
90,692 
35,429 
58,558 

103,855 

99,536 

0 


109,688 

48,145 

62,020 

53,558 

1,768 

16,426 

16,924 

56,365 

37,175 

20,915 

4,369 

61,804 

0 

0 

9,191 

0 

198 

33,904 

0 

11,774 

0 

4,305 

0 

0 

0 

0 


3 
4 


Planning  Area  Total/Average 


39,412,231 


1,812,358 


548,530 


Counties  split  by  land  office  boundaries  are  listed  with  the  land  office  in  which  they  have  the  most  area. 
Source:  DNRC  (2008a). 


5  Employment  and  Income 

6  Income  and  employment  data  can  help  characterize  the  economy  of  the  planning  area.  Historically, 

7  Montana's  economy  depended  on  natural  resources  (DNRC  2004f).  Tlie  mountainous  regions  of 

8  western  Montana  yielded  timber  for  wood  products  manufacturing  and  minerals  for  mining. 

9  However,  the  economy  in  recent  years  has  relied  less  on  natural  resources  and  more  on  service- 

10  producing  jobs,  and  tourism  is  becoming  more  important.  Education,  health,  accommodations,  arts, 

1 1  food,  and  other  services;  retail/wholesale;  government;  and  construction/manufacturing  were  the 

12  industrial  sectors  that  employed  the  most  people  in  the  planning  area  in  2005  (Table  4. 13-3). 
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TABLE  4.13-2. 


4 
5 
6 


2005  AND  2006  POPULATION  ESTIMATES  AND  DENSITIES  AND 
2020  POPULATION  PROJECTION  FOR  COUNTIES  IN  THE 
PLANNING  AREA 


Land 
Office' 

2005 

2006 

County 

Population 
Estimate 

Population 

Density 

(Persons 

per  Square 

Mile) 

Population 
Estimate 

Population 

Density 

(Persons 

per  Square 

Mile) 

2020 
Population 
Projection 

Flathead 

NWLO 

83.172 

15.8 

85,314 

16.2 

108,910 

Lake 

NWLO 

28,297 

17.1 

28,606 

17.3 

35,980 

Lincoln 

NWLO 

19,193 

5.2 

19,226 

5.2 

20,920 

Sanders 

NWLO 

11,057 

4.0 

11,138 

4.0 

13,170 

Deer  Lodge 

SWLO 

8,948 

12.1 

8,888 

12.0 

8,160 

Granite 

SWLO 

2.965 

1.7 

2,909 

1.7 

3,360 

Mineral 

SWLO 

4,014 

3.3 

4,057 

3.3 

4,700 

Missoula 

SWLO/NWLO 

100,086 

38.3 

101,417 

38.8 

123,310 

Powell 

SWLO/NWLO 

6,999 

3.0 

6,997 

3.0 

7,810 

Ravalli 

SWLO 

39,940 

16.7 

40,582 

16.9 

55,500 

Silver  Bow 

SWLO 

32,982 

45.9 

32,801 

45.7 

33,010 

Beaverhead 

CLO 

8,773 

1.6 

8,743 

1.6 

9,630 

Broadwater 

CLO 

4,517 

3.7 

4,572 

3.7 

5,640 

Cascade 

CLO 

79,569 

29.4 

79,385 

29.3 

75,940 

Gallatin 

CLO 

78,210 

30.9 

80,921 

32.0 

107,100 

Glacier 

CLO 

13,552 

4.5 

13,578 

4.5 

13,900 

Jefferson 

CLO 

11,170 

6.7 

1 1 ,256 

6.8 

14,680 

Lewis  &  Clark 

CLO/SWLO 

58,449 

16.7 

59,302 

17.0 

72,880 

Liberty 

CLO 

2,003 

1.4 

1,863 

1.3 

1,830 

Madison 

CLO 

7,274 

2.0 

7,404 

2.1 

8,760 

Meagher 

CLO 

1,999 

0.8 

1,968 

0.8 

2,130 

Park 

CLO 

15,968 

6.0 

16,084 

6.0 

18,900 

Pondera 

CLO 

6,087 

3.7 

6,032 

3.7 

5,680 

Teton 

CLO 

6,240 

2.7 

6,115 

2.7 

6,060 

Toole 

CLO 

5,031 

2.6 

5,073 

2.6 

4,670 

Planning  Area 

Total/Average^ 

636,495 

10.4 

644,231 

10.5 

762,630 

Montana 

935,670 

76 

944,632 

7.6 

1.083,050 

Counties  split  by  land  office  boundanes  are  listed  with  the  land  office  in  which  they  have  the  most  area. 
^    Excludes  159,355  acres  in  Yellowstone  National  Park. 
Sources:  Montana  Department  of  Commerce  (2006a, b);  U.S.  Census  Bureau  (2000). 
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1  In  2006,  the  overall  unemployment  rate  in  the  planning  area  was  3.8  percent  (Table  4. 1 3-4). 

2  Lincoln  and  Glacier  Counties  had  the  highest  unemployment  rates,  both  with  6.4  percent 

3  unemployment.  Beaverhead.  Gallatin.  Madison,  Teton,  and  Toole  Counties  had  the  lowest 

4  unemployment  rates  (less  than  3  percent  each). 

5  Average  per  capita  income  in  the  planning  area  was  $26,261  in  2005  (Table  4.13-4).  This  is  lower 

6  than  the  state  per  capita  income  of  S29,015.  Cascade.  Flathead,  Gallatin,  Lewis  and  Clark, 

7  Missoula,  and  Silver  Bow  Comities  had  per  capita  incomes  over  $30,000,  the  highest  in  the 

8  planning  area.  Sanders  County  had  a  per  capita  income  of  $20,164.  the  lowest  in  the  planning  area. 


9      TABLE  4.1 3-4. 

10 


UNEMPLOYMENT  RATE  (2006)  AND  PER  CAPITA  INCOME  (2005) 
FOR  THE  PLANNING  AREA 


County 


Land  Office' 


2006  Unemployment 


2005  Per  Capita  Income 


Flathead 

Lake 

Lincoln 

Sanders 

Deer  Lodge 

Granite 

Mineral 

Missoula 

Powell 

Ravalli 

Silver  Bow 

Beaverhead 

Broadwater 

Cascade 

Gallatin 

Glacier 

Jefferson 

Lewis  &  Clark 

Liberty 

Madison 

Meagher 

Park 

Pondera 

Teton 

Toole 


NWLO 
NWLO 
NWLO 
NWLO 
SWLO 
SWLO 
SWLO 
SWLO/NWLO 
SWLO/NWLO 
SWLO 
SWLO 

CLO 

CLO 

CLO 

CLO 

CLO 

CLO 
CLO/SWLO 

CLO 

CLO 

CLO 

CLO 

CLO 

CLO 

CLO 


3.6 
4.6 
6.4 
5.0 
4.6 
4.2 
4.7 
3.0 
4.7 
4.0 
3.5 
2.8 
3.0 
3^2 
2.3 
6.4 
3.4 
3.0 
2.9 
2.9 
4.1 
3.1 
3.8 
2.9 
26 


$30,008 
$21,726 
$21,769 
$20,164 
$23,945 
$24,652 
$22,057 
$30,608 
$21,624 
$24,758 
$31,324 
$27,382 
$24,398 
$30,647 
$32,434 
$22,091 
$29,488 
$31,151 
$26,471 
$27,181 
$24,785 
$26,745 
$25,286 
$27,679 
$28,161 


Planning  Area  Average 

Montana 


3.8 

3.3 


$26,261 

$29,015 


11 

12 
13 


Counties  split  by  land  office  boundanes  are  listed  with  the  land  office  in  which  they  have  the  most  area, 
'    Excludes  159,355  acres  in  Yellowstone  National  Park. 
Sources:  Montana  Department  of  Labor  &  Industry  (2008);  Montana  Department  of  Commerce  (2007). 
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1  Historical  and  Current  Statewide  Timber  Harvest  Levels  by  Ownership 

2  Total  statewide  timber  harvest  has  dechned  from  a  peak  of  approximately  1 ,400  million  board  feet 

3  in  1987  to  600  million  board  feet  in  2006  (Figure  4.13-1).  Harvest  of  timber  on  privately  owned 

4  lands  has  accounted  for  between  66  and  77  percent  of  the  total  harvest  since  1995.  On  USPS  lands, 

5  harvest  declined  sharply  between  the  late- 1980s  and  mid-1990s.  Harvest  from  the  combined  BLM, 

6  state,  and  tribal  land  base  has  increased  from  6.6  percent  of  the  total  harvest  in  1995  to  14.3  percent 

7  in  2006.  Total  harvest  on  the  combined  BLM,  tribal,  and  state  lands  between  1995  and  2006  have 

8  fluctuated  between  56.6  and  1 14.3  million  board  feet,  with  no  clear  trend.  As  shown  in 

9  Figure  4.13-1,  timber  harvest  from  forested  trust  lands  does  not  make  a  large  contribution  to 
1 0  forestry-related  employment  in  the  planning  area. 


o 

JQ 
C 

o 


<fl 

> 


■  Private 

■  National  Forest 

■  Other 
-Total 


^    ^    ^    ^    ^    ^^    ^    ^    ^    ^    ^    ^^    ^    ^    ^    ^    ^    r^    r^    r^    r^    r^ 

Year 
11 

1 2  other  includes  harvest  from  tribal,  BLM,  and  state  lands. 

1 3  2006  estimates  are  preliminary. 

14  Source:  Keegan  (2007,  personal  communication). 

15  FIGURE  4.13-1    STATEWIDE  TIMBER  HARVEST  BY  LAND  OWNER 

16  4.13.1.2    Forest  Management  Bureau  Revenues 

1 7  This  section  summarizes  the  FMB's  revenues  associated  with  managing  timber  resources  on  trust 

1 8  lands.  The  FMB  oversees  forested  trust  lands  to  provide  income  to  trust  beneficiaries  through  the 

19  sale  of  forest  products.  Table  2-3  in  Chapter  2  (Environmental  and  Procedural  Setting)  shows  that 

20  more  than  80  percent  of  commercial  forestlands  are  located  within  the  planning  area,  indicating  that 

2 1  most  FMB  revenues  are  generated  from  lands  located  within  the  N WLO,  SWLO,  or  CLO. 

22  As  discussed  in  Section  2.2.2  (Trust  Land  Management  Division),  the  FMB  is  one  of  four  bureaus 

23  within  the  TLMD  that  are  responsible  for  managing  trust  land  resources  to  produce  revenues  for  the 

24  trust  beneficiaries.  Table  4.13-5  summarizes  the  TLMD's  statewide  revenues  by  bureau  for  fiscal 

25  year  2006.  Net  revenues  are  those  fiinds  available  for  distribution  to  the  trust  beneficiaries.  In  fiscal 
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1  year  2006,  the  FMB  contributed  12  percent  of  the  total  net  revenues  generated,  while  the  Minerals 

2  Management  Bureau  generated  more  than  60  percent.  For  fiscal  year  2006,  the  three  land  offices  in 

3  the  planning  area  had  net  trust  revenues  of  $  1 7,349,000  (Table  4. 1 3-6),  representing  about 

4  25  percent  of  statewide  net  trust  re\'enues.  Given  that  most  commercial  forcstlands  arc  located 

5  within  the  planning  area,  however,  the  percentage  of  FMB  revenues  generated  within  the  planning 

6  area  is  likely  much  higher. 

7  TABLE  4.13-5.     FISCAL  YEAR  2006  STATEWIDE  TRUST  REVENUES  FOR  THE  TLMD 


Bureau 


Gross  Revenues 


Net  Revenues 


Forest  Management 

Agriculture  and  Grazing  Management 

Minerals  Management 

Real  Estate  Management 


$15,875,615 

$16,852,496 

$42,716,187 

$4,210,017 


$8,262,120 
$15,286,727 
$41,749,704 

$2,878,138 


Total 


$79,654,315 


$68,176,688 


8         Source:  DNRC  (20061). 


9 

10 


TABLE  4.13-6. 


FISCAL  YEAR  2006  TRUST  REVENUES  IN  THE  PLANNING  AREA 
FOR THE TLMD 


NWLO 


SWLO 


CLO 


Planning  Area  Total 


11 


Number  of  Employees 
Gross  Revenues 
Net  Revenues 


Source:  DNRC  (20061). 


54 

26 

17 

$9,960,000 

$4,297,000 

$9,446,000 

$6,325,000 

$2,741,000 

$8,328,000 

97 
$23,703,000 
$17,394,000 


1 2  In  the  planning  area  in  fiscal  year  2006,  the  FMB  oversaw  424,3 1 1  net  forested  acres 

13  (Table  4.13-7).  Net  forested  acres  exclude  acres  of  roads,  rivers,  and  lakes  to  obtain  an  estimate  that 

14  is  closer  to  the  actual  acres  available  for  timber  management.  Although  these  acres  are  classified 

1 5  forest,  revenues  generated  include  those  from  timber  sales,  and  any  other  uses  that  may  be  occurring 

1 6  on  the  lands,  such  as  grazing  licenses.  In  fiscal  year  2006,  the  value  of  net  classified  forest  acres  on 

1 7  trust  lands  in  the  planning  area  was  S3 1 8, 1 56,287.  The  1 0-year  average  annual  net  revenue  from 

1 8  commodity  sales  on  forested  trust  lands  in  the  planning  area  was  $3,163,427,  and  the  average  rate  of 

1 9  return  on  state  classified  forests  was  1 .3  percent  (Table  4. 1 3-7). 


20 
21 


TABLE  4.13-7. 


REVENUES  EARNED  DURING  FISCAL  YEAR  2006  ON  CLASSIFIED 
FOREST  LANDS  IN  THE  PLANNING  AREA 


NWLO 


SWLO 


CLO 


Planning  Area  Total 


11 

23 
24 


Net  Classified  Forest  Acres^ 

Value  of  Net  Classified  Forest  Acres 

Ten-Year  Average  Annual  Net 
Revenue  from  Commodity  Sales 

Average  Rate  on  Retum  on  State 
Classified  Forests  (%) 


275,805 

126,654 

21,852 

424,311 

$236,513,354 

$70,640,235 

$11,002,698 

$318,156,287 

$1,590,438 

$1,460,370 

$112,619 

$3,163,427 

32 


0.7 


1.3 


Net  classified  forest  acres  based  on  land  records  maintained  in  DNRC  s  Trust  Land  Management  System,  which  do  not  match  GIS- 
based  calculations. 
Source:  DNRC  (20061). 
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1  Between  2000  and  2006,  annual  timber  harvest  statewide  has  fluctuated  between  37.8  and 

2  56.5  million  board  feet,  with  gross  revenues  of  between  $8.2  and  $  1 6.6  million  (Table  4. 1 3-8). 

3  After  expenses,  the  FMB  contributed  between  $3.1  and  $9. 1  million  in  net  revenues  to  trust 

4  beneficiaries  during  this  period.  The  FMB's  expenses  averaged  49  percent  during  this  period, 

5  including  costs  associated  with  managing  forested  trust  land  resources;  maintaining  roads;  and 

6  preparing,  administering,  and  monitoring  timber  sales  and  permits.  On  average,  the  FMB  generated 

7  $240,392  in  gross  revenues  and  $1 18,933  in  net  revenues  per  million  board  feet  of  harvested  timber 

8  while  spending  $  1 2 1 ,459  per  miUion  board  feet  (Table  4. 13-8). 


9   TABLE  4.1 3-8. 

10 


STATEWIDE  TIMBER  VOLUMES,  REVENUES,  AND  EXPENDITURES 
FROM  DNRC  LANDS 


Net  Revenues 

as  a  Percent 

Volume 

Volume 

Gross 

Total 

Net 

of  Gross 

Year 

Harvested^ 

Sold^ 

Revenues 

Expenditures^ 

Revenues 

Revenues 

2000 
2001 
2002 
2003 
2004 
2005 
2006 


53.3 
37.8 
41.8 
44.5 
46.0 
57.3 
56.5 


44.9 
49.1 
44.7 
43.0 
50.1 
57.8 
53.3 


$12,116,479 

$8,578,175 

$9,686,844 

$8,278,792 

$11,043,525 

$16,596,191 

$15,875,615 


$4,629,921 
$5,046,942 
$4,690,832 
$5,140,093 
$6,260,251 
$7,521,180 
$7,613,495 


$7,486,558 
$3,531,233 
$4,996,012 
$3,138,699 
$4,783,274 
$9,075,011 
$8,262,120 


62 
41 
52 
38 
43 
55 
52 


11 

12 
13 

14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


Average 


48.2 


49.0 


Average  of  Revenues  and  Expenditures  per 
Million  Board  Feet  of  Volume  Harvested 


$11,739,374 

$240,392 


$5,843,245 

$121,459 


$5,896,130 

$118,933 


49 


Volumes  are  in  million  board  feet. 

2 

Total  expenditures  include  revenues  collected  for  DNRC's  forest  improvement  program. 
Sources:  DNRC  (2004g.  2006a,  20061). 

In  addition  to  revenues  generated  to  manage  trust  lands  and  for  distribution  to  trust  beneficiaries,  the 
timber  harvested  fi^om  forested  trust  lands  also  generates  forestry  sector  jobs  and  associated  wages. 
Table  4.13-9  shows  estimated  forestry  sector  jobs  and  wages  sustained  by  the  volume  of  timber 
harvested  each  year  from  2000  to  2006.  On  average,  timber  harvest  on  trust  lands  resulted  in  nearly 
500  direct  forestry  sector  jobs  and  $19  million  in  associated  wages  per  year.  Given  the  large 
proportion  of  DNRC's  commercial  forestland  located  within  the  planning  area,  most  of  tliese  jobs 
and  wages  are  likely  to  exist  within  the  NWLO,  SWLO,  and  CLO. 

The  amount  of  timber  sold  on  trust  lands  is  directly  related  to  the  annual  sustainable  yield,  which  is 
recalculated  using  a  forest  management  model  at  least  every  10  years  under  the  direction  of  the 
legislature  and  the  Land  Board.  As  described  in  Section  4.2  (Forest  Vegetadon),  the  model  used  to 
calculate  annual  sustainable  yield  seeks  to  maximize  harvest  across  the  planning  horizon  and 
optimize  present  net  value  (PNV)  while  meeting  management  policies  and  constraints. 
Optimization  of  PNV  ensures  that  net  income  irom  timber  harvested  on  forested  trust  lands  is 
maximized  for  trust  beneficiaries  over  the  planning  horizon.  PNV  can  vary  for  the  same  annual 
sustainable  yield,  depending  on  constraints  that  can  increase  or  decrease  the  cost  of  harvesting  the 
same  amount  of  timber  volume. 
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TABLE  4.13-9. 


ESTIMATED  STATEWIDE  DIRECT  FORESTRY  SECTOR 
EMPLOYMENT  AND  WAGES  BASED  ON  ANNUAL  VOLUME 
HARVESTED 


Year 


Volume  Harvested 


Number  of  Jobs^ 


Total  Wages 


2000 
2001 
2002 
2003 
2004 
2005 
2006 


53.3 
37.8 
41,8 
44.5 
460 
57.3 
56.5 


533 
378 
418 
445 
460 
573 
565 


$20,719,842 
$14,694,372 
$16,249,332 
$17,298,930 
$17,882,040 
$22,274,802 
$21,963,810 


4 
5 
6 

7 


Average 


48.2 


482 


$18,726,161 


Calculated  using  1 0  jobs  per  million  board  feet,  which  is  an  average  of  9  jobs  per  million  board  feet  for  saw  logs  and  pulp  and  1 1  jobs 
per  million  board  feet  for  sawtimber  harvested  and  processed  (source:  Keegan  2008,  personal  communication). 

'   Calculated  as  the  product  of  number  of  jobs  and  average  forestry  salary  ($38,874). 

Source:  DNRC  (2006a). 


8  In  2004.  DNRC  recalculated  its  annual  sustainable  yield  as  53.2  million  board  feet  with  a  PNV  of 

9  $146  million  (Table  4.2-5).  Of  the  total  annual  sustainable  yield  calculated,  all  but  2.5  miUion 

1 0  board  feet  was  expected  to  come  from  forestlands  within  the  planning  area  (Table  4.2-6).  While  the 

1 1  annual  sustainable  yield  is  a  goal,  actual  timber  harvest  fluctuates  from  year  to  year  based  on  current 

1 2  price,  expected  future  price,  availability  of  timber  from  other  sources,  and  periodic  events  such  as 

13  fires  (DNRC  2006i).  Using  the  annual  sustainable  yield  as  an  average,  and  based  on  the  distribution 

14  of  volume  by  land  office.  Table  4.13-10  provides  estimates  of  revenues,  expenditures,  and  direct 

1 5  forestry  sector  employment  and  wages  that  would  be  expected  for  that  volume  of  annual  timber 

1 6  harvest. 


17 
18 
19 
20 


TABLE  4.13-10. 


ESTIMATED  REVENUES,  EXPENDITURES,  AND  DIRECT 
FORESTRY  SECTOR  EMPLOYMENT  AND  WAGES  BASED  ON 
ANNUAL  SUSTAINABLE  YIELD  WITHIN  THE  PLANNING  AREA  BY 
LAND  OFFICE 


NWLO 


SWLO 


CLO 


Total 


Volume' 


33.2 


13.6 


3.9 


50.7 


Gross  Revenues 
Expenditures'' 
Net  Revenues'* 


Number  of  Jobs 

„6 


Wages" 


$7,981,008 
$4,032,449 
$3,948,559 

332 

$12,906,168 


$3,269,329 
$1,651,846 
$1,617,482 

136 

$5,286,864 


$937,528 
$473,691 
$463,837 

39 

$1,516,086 


$12,187,865 

$6,157,986 

$6,029,878 

507 

$19,709,118 

21 

11 

23 
24 
25 
26 


Volumes  are  in  million  board  feet  from  Table  4.2-6. 
Using  an  average  of  $240,392  per  million  board  feet  from  Table  4.13-8. 
Using  an  average  of  $121,459  per  million  board  feet  from  Table  4.13-8. 
Using  an  average  of  $1 18.933  per  million  board  feet  from  Table  4.13-8. 
Calculated  using  10  jobs  per  million  board  feet  as  in  Table  4.13-9. 
Calculated  using  an  average  forestry  salary  of  $38,874  as  in  Table  4.13-9. 
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1  4.13.1.3    Recreational  License  and  Residential  Lease  Revenues 

2  Recreational  uses  on  trust  lands  generate  revenues  for  the  trust  through  license  sales  and  residential 

3  leases.  While  recreational  licenses  and  residential  leases  (cabin  and  home  sites)  are  administered  by 

4  DNRC's  Real  Estate  Management  Bureau,  the  availability  of  recreation  opportunities  on  forested 

5  trust  lands  contributes  to  the  revenues  generated  from  these  licenses  and  leases.  This  section 

6  summarizes  revenues  generated  from  recreational  use  licenses  and  residential  leases. 

7  All  recreational  activities  (including  hunting,  fishing,  hiking,  camping,  picnicking,  etc.)  on  trust 

8  lands  require  a  recreational  use  license  from  DNRC.  The  type  of  license  required  depends  on  the 

9  tj^e  of  activity  conducted  and  includes  general  licenses  and  special-use  licenses.  DNRC  issues 

10  licenses  for  other  activities  not  included  in  the  general  recreation  category,  such  as  cutting  or 

1 1  gathering  wood;  collecting  valuable  rocks  and  minerals;  and  collecting  or  disturbing  archaeological, 

12  historical,  or  paleontological  sites  (e.g.,  fossils,  artifacts,  dinosaur  bones,  old  buildings,  etc.). 

13  Information  about  revenues  from  other  licenses  is  not  available  and  is  not  discussed  further. 

14  General  Recreational  Use  Licenses 

1 5  A  general  recreational  use  license  is  required  for  most  types  of  non-commercial  or  non-concenfrated 

16  activities.  People  who  hunt  or  fish  on  trust  lands  are  required  to  have  a  general  recreational  license, 

17  as  well  as  the  appropriate  hunting  or  fishing  license  issued  by  MFWP.  From  1992  through 

1 8  February  28,  2004,  individuals  hunting  or  fishing  on  state  lands  were  required  to  purchase  separate 

19  licenses  for  their  activities.  Many  individuals  were  unaware  of  the  need  for  a  recreational  use 

20  permit,  and  revenues  from  those  sales  were  unrealized.  Since  March  1 ,  2004,  the  recreational  use 

2 1  permit  fee  to  use  state  lands  for  licensed  hunting  and  fishing  has  been  included  in  the  cost  of  hunting 

22  and  fishing  Hcenses.  Revenues  from  general  license  sales  increased  by  44  percent  from  2003  to 

23  2004  as  a  result  of  this  change  in  policy  (Table  4.13-11). 

24  TABLE  4.13-11.      STATEWIDE  GROSS  REVENUES  FROM  RECREATIONAL  USE 

25  LICENSE  SALES,  LICENSE  YEARS  1998  TO  2006^ 

License 

Type  1998  1999  2000  2001  2002  2003  2004  2005  2006 

General 
(number 
sold)  34,035  36,479  37,605  39,089  47,764 

General 

(revenues)^   $336,840   $348,300  $381,740  $387,020  $517,730  $558,690  $801,980  $981,052  $934,035 

Special 

(revenues)    $80,750   $86,170   $98,950  $104,200  $114,600   $91,200  $112,300  $109,378  $103,613 

26  '    The  license  year  extends  from  March  1  through  the  last  day  of  the  following  Febnjary. 

27  ^    Revenues  from  2004  through  2006  include  those  from  sales  of  general  license  sales  and  from  conservation  licenses. 

28  ^    Includes  4,200  general  licenses  and  429,906  conservation  licenses. 

29  **    Includes  6,029  general  licenses  and  458,403  conservation  licenses. 

30  Sources:  DNRC  (2005c,  2005d,  2006a). 

3 1  With  the  exception  of  a  slight  decline  between  2005  and  2006,  sales  of  general  recreational  use 

32  licenses  increased  steadily  between  1998  and  2006  (Table  4.13-1 1).  Annual  increases  generally 

33  ranged  from  3  percent  to  22  percent.  The  sharp  increase  between  2003  and  2004  reflects  the  effect 

34  of  combining  the  recreational  use  permit  and  conservation  license  programs.  Not  all  recreational 

Chapter  4  4-438  Montana  DNRC 

Socioeconomics  Draft  EIS 


1  users  of  trust  lands  are  aware  of  the  requirement  for  a  recreational  use  license.  Therefore,  license 

2  sales  data  likely  underestimate  the  actual  amount  of  recreational  use  on  trust  lands.  Note  also  that 

3  the  values  in  Table  4. 13- 1 1  represent  license  sales  statewide  rather  than  within  the  planning  area. 

4  Data  on  licenses  sold  or  revenues  from  licenses  sold  within  the  planning  area  specifically  are  not 

5  available.  In  addition,  the  location  of  a  license  sale  does  not  necessarily  reflect  the  location  of  the 

6  recreation  activity;  a  person  purchasing  a  license  in  one  area  is  not  required  to  recreate  on  state  land 

7  in  the  same  area. 

8  Special  Recreational  Use  Licenses 

9  A  special  recreational  use  license,  which  is  available  only  from  DNRC  offices,  is  required  for 

10  trapping,  commercial  recreational  use  (such  as  outfitting),  and  concentrated  (group)  use. 

1 1  Commercial  outfitting,  most  commonly  for  big  game  hunting  or  river  rafting  trips,  accounts  for 

12  most  special  recreational  use  license  sales.  In  2000-2001,  for  example,  more  than  95  percent  of  the 

1 3  revenue  from  such  sales  came  from  licenses  for  outfitting  (Frickel  2005,  personal  communication). 

14  Revenues  from  sales  of  special  recreational  use  licenses  are  shown  in  Table  4.13-1 1  and  generally 

1 5  exhibit  an  increasing  trend. 

16  Residential  Leases 

1 7  Statewide,  DNRC  administers  more  than  750  cabin  site  leases,  and  668  of  these  are  located  within 

1 8  the  planning  area  (DNRC  2005e).  Annual  lease  rates  are  5  percent  of  the  appraised  land  value.  The 

1 9  average  annual  cost  for  leasing  a  cabin  site  in  the  planning  area  is  approximately  $  1 ,500 

20  (DNRC  2005e).  Statewide  gross  revenues  from  cabin  and  home  site  leases  for  the  past  7  years  are 

21  shown  in  Table  4.13-12. 

22  TABLE  4.13-12.     STATEWIDE  GROSS  REVENUES  FROM  RESIDENTIAL  LEASES 

23  FROM  2000  THROUGH  2006 

2000      2001      2002      2003      2004      2005       2006 

Residential 

Leases^      $718,290    $790,030    $854,626    $949,102    $929,995    $1,024,125    $1,129,768 

24  99  percent  of  the  revenues  generated  in  the  residential  lease  category  are  from  cabin  leases. 

25  Sources:  DNRC  (2003b,  2006a). 

26  4.13.1.4    Natural  Amenities  and  Non-use  Value 

27  The  presence  of  natural  amenides  is  a  factor  that  has  increasingly  been  recognized  as  important  in 

28  determining  the  economic  prospects  of  many  rural  communifies.  While  natural  amenities  do  not 

29  directly  generate  income  in  the  same  sense  as  other  factors,  such  as  timber  operations  or  recreation 

30  business  opportunities,  they  often  attract  and  retain  residents.  Natural  amenities  available  on  trust 

3 1  lands  in  the  planning  area  include  a  variety  of  forest-related  recreational  opportunities,  such  as 

32  hunting,  fishing,  camping,  hiking,  and  wildlife  viewing. 

33  Non-use  values  are  assigned  by  individuals  to  resources  independent  of  whether  they  use  those 

34  resources.  Individuals  obtain  value  from  knowing  that  a  resource  exists,  would  be  available  for 

35  future  use  if  so  desired,  and  would  remain  for  fiiture  generations  to  inherit.  Examples  of  resources 

36  to  which  individuals  may  assign  non-use  values  include  endangered  species  or  large  areas  of 

37  unmanaged  forest. 
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1  4.13.2  Environmental  Consequences 

2  Quality  of  life  incorporates  a  number  of  factors  (Center  for  Rural  Affairs  2007),  including 

3  (1)  availability  of  good-paying  jobs;  (2)  access  to  critical  services,  such  as  education  and  health 

4  care;  (3)  strong  communities;  and  (4)  a  healthy  natural  environment.  This  section  discusses  the 

5  potential  effects  on  social  and  economic  conditions  contributing  to  quality  of  life  that  would  occur 

6  as  a  result  of  changes  to  DNRC's  forest  management  program  for  the  four  alternatives. 

7  4.13.2.1     Introduction  and  Evaluation  Criteria 

8  For  this  analysis,  quality  of  life  is  characterized  by  regional  social  and  economic  conditions, 

9  including  forestry  sector  employment  and  contributions  from  FMB  revenues  and  expenditures, 

10  revenues  generated  from  recreational  use  and  cabin  leases,  as  well  as  the  natural  amenities  provided 

1 1  by  and  the  non-use  value  attributed  to  resources  in  the  planning  area.  Changes  in  regional  social 

12  and  economic  conditions  based  on  forestry  sector  employment  and  FMB  revenues  and  expenditures 

1 3  are  estimated  using  annual  sustainable  yield  and  PNV,  which  are  provided  in  Section  4.2  (Forest 

14  Vegetation)  for  each  alternative.  Changes  to  recreational  revenues,  natural  amenities  and  non-use 

15  value  are  qualitatively  discussed  because  specific  changes  cannot  be  identified  due  to  the 

16  programmatic  nature  of  the  changes  evaluated  in  this  EIS. 

1 7  Because  the  annual  sustainable  yield  provides  an  estimate  of  changes  in  harvest  levels  from  forested 

1 8  trust  lands  only,  future  harvest  levels  for  other  ownerships  in  the  planning  area  will  not  be 

1 9  considered.  Also,  although  DNRC  is  required  to  recalculate  the  annual  sustainable  yield  at  least 

20  once  every  10  years,  and  thus  will  vary  throughout  the  Permit  term,  this  analysis  is  based  only  on 

21  those  annual  sustainable  yields  presented  in  Section  4.2  (Forest  Vegetation). 

22  Numbers  of  direct  forestry  sector  jobs  and  associated  wages  have  been  estimated  using  the  same 

23  factors  applied  in  the  affected  environment  discussion  (Table  4.13-9)  and  the  annual  sustainable 

24  yield  estimated  for  each  alternative  (Table  4.2-14).  Non- forestry  jobs  are  discussed  qualitatively, 

25  including  jobs  generated  by  forest-related  recreation  activities. 

26  Harvest  levels  and  associated  income  earned  by  trust  beneficiaries  are  tempered  by  DNRC 

27  environmental  and  legal  commitments,  which  are  specified  in  the  SFLMP  and  ARMs,  and  by 

28  DNRC's  participation  in  many  working  groups  and  cooperatives.  Changes  in  commitments  under 

29  the  three  action  alternatives  would  result  in  changes  in  the  annual  sustainable  yield,  and  those 

30  commitments  that  would  increase  costs  to  harvest  timber  have  been  captured  by  the  PNV  for  each 

3 1  action  alternative.  To  compare  alternatives  based  on  FMB  revenues  and  expenditures,  the  same 

32  factors  used  in  the  affected  environment  discussion  (see  Table  4.13-10)  have  been  applied  to  the 

33  annual  sustainable  yield  estimated  for  each  altemative  (see  Table  4.2-14).  However,  an  additional 

34  adjustment  has  been  made  to  expenditures  for  this  analysis  to  incorporate  the  changes  in  PNV 

35  among  the  alternatives  because  these  changes  reflect  increases  or  decreases  in  costs  associated  with 

36  managing  and  harvesting  DNRC's  timber  resources  based  on  changes  to  DNRC's  management 

37  program.  As  noted  above,  actual  timber  harvest  fluctuates  from  year  to  year  based  on  current  price, 

38  expected  future  price,  availability  of  timber  from  other  sources,  and  periodic  events  such  as  fires 

39  (DNRC  20061).  For  this  analysis,  annual  sustainable  yield  was  used  as  an  average  to  estimate 

40  revenues,  expenditures,  and  direct  forestry  sector  employment  and  wages  that  would  be  expected 

4 1  for  that  volume  of  annual  timber  harvest. 
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1  TABLE  4.13-13.     AVERAGE  ANNUAL  DIRECT  FORESTRY  SECTOR  JOBS  AND 

2  WAGES  BY  ALTERNATIVE  AS  ESTIMATED  FROM  ANNUAL 

3  SUSTAINABLE  YIELD 

Alternative  1 

(No  Action)^         Alternative  2^  Alternative  3^  Alternative  4^ 

NWLO  332  390  332  386 

Stillwater  Unit  101  148  103  149 

Swan  Unit  67  69  66  68 

Other  NWLO  Units  164  174  162  170 

SWLO  136  127  113  129 

CLO  39  40  37  41 

Total  Jobs  in  Planning  Area  507  557  482  557 

Total  Wages  ($1,000,000)^  S19.7  $21.6  $18.7  $21.6 

4  Calculated  using  10  jobs  per  million  board  feet  as  in  Table  4.13-9  and  volumes  provided  in  Table  4.2-14, 

5  "    Calculated  using  an  average  forestry  salary  of  $38,874  as  in  Table  4.13-9. 

6  Potential  effects  of  the  alternatives  on  license  sales  are  difficult  to  assess.  It  could  be  argued  that 

7  alternatives  that  lead  to  increased  access  overall,  or  that  open  new  areas  to  motorized  access,  would 

8  be  expected  to  result  in  concomitant  increases  in  sales  of  recreational  use  licenses.  It  is  not  possible, 

9  however,  to  determine  how  much  of  the  increase  in  recreational  use  would  result  in  additional  license 

10  sales.  People  who  currently  engage  in  recreational  activities  on  trust  lands  may  simply  move  their 

1 1  activities  to  newly  opened  areas.  At  a  minimum,  it  is  reasonable  to  assume  that  alternatives  that 

12  would  lead  to  increases  in  recreational  use  could  also  lead  to  increases  in  formal  recreation  under 

1 3  license  by  the  state,  for  example  by  snowmobile  clubs  or  Nordic  skiing  groups  that  conduct  trail 

14  grooming.  However,  the  magnitude  of  any  such  increases  in  license  sales  cannot  be  determined. 

15  4.13.2.2    Alternative  1  (No  Action) 

1 6  Under  Alternative  1 ,  existing  rules  and  regulations  would  be  used  to  manage  timber  and  grazing  on 

1 7  HCP  project  area  lands.  There  could  be  changes  to  these  regulations  but  they  cannot  be  identified  at 

1 8  this  time.  DNRC  would  continue  to  strive  to  meet  the  annual  sustainable  yield  and  would  not  delay 

19  harvest  based  on  market  values.  This  management  approach  provides  lumber  market  stability  but 

20  can  affect  DNRC's  ability  to  generate  revenues  on  an  annual  basis.  However,  under  this  alternative 

21  that  does  not  include  an  HCP,  DNRC  would  be  subject  to  increased  risk  of  having  to  adhere  to 

22  additional  protection  measures  for  federally  listed  species  dictated  by  the  federal  government 

23  sometime  in  the  future.  If  more  strict  requirements  are  instituted,  DNRC  would  be  less  able  to 

24  provide  a  stable  supply  of  timber  annually.  Other  land  uses  could  also  be  curtailed,  leading  to 

25  reduced  uses  of  DNRC  lands  for  other  activities,  such  as  grazing  and  recreation. 

26  Of  the  53.2  million  board  feet  in  annual  sustainable  yield  estimated  statewide  for  Alternative  1 

27  (Table  4.2-14),  DNRC  would  aim  to  harvest  50.7  million  board  feet  per  year  within  the  planning 

28  area.  Annual  direct  forestry  sector  employment  from  this  level  of  timber  harvest  would  be  expected 

29  to  average  507  jobs  and  SI  9.7  million  in  wages  (Table  4.13-13).  Most  of  these  jobs  would  be 

30  supported  by  har\'est  activities  in  the  NWLO.  Additionally,  non-forest  jobs  would  continue  to 

3 1  support  the  forestry  sector  by  providing  services  and  supplies  to  employers  and  employees.  The 

32  number  of  such  jobs  would  be  expected  to  vary  over  the  Permit  term  based  on  fluctuations  in 

33  forestr)'  sector  employment. 
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1  Table  4. 13-14  provides  estimates  of  FMB  revenues  and  expenditures  based  on  the  annual 

2  sustainable  harvest  by  land  office  and  total  PNV  estimated  for  Alternative  1  (see  Table  4.2-14). 

3  Because  management  and  harvest  of  timber  on  trust  lands  would  continue  under  the  existing 

4  program  for  this  alternative,  estimated  expenditures  were  calculated  using  the  average  shown  in 

5  Table  4.13-8.  For  the  planning  area,  gross  revenues  per  year  are  estimated  to  average  $12.2  million, 

6  expenditures  are  estimated  to  average  $6.2  miUion,  and  net  revenues  are  estimated  to  average 

7  $6.0  million.  More  than  65  percent  of  the  revenues  and  expenditures  within  the  planning  area 

8  would  be  generated  from  forest  management  activities  in  the  NWLO,  reflecting  the  large  amount  of 

9  annual  sustainable  yield  allocated  to  this  land  office. 


10      TABLE  4.13-14. 

11 
12 


AVERAGE  ANNUAL  GROSS  REVENUES,  EXPENDITURES,  AND 
NET  REVENUES  FROM  TIMBER  HARVEST  BY  ALTERNATIVE  AS 
ESTIMATED  FROM  ANNUAL  SUSTAINABLE  YIELD 


Alternative  1 
(No  Action) 


Alternative  2 


Alternative  3        Alternative  4 


Annual  Sustainable  Yield 
(million  board  feet) 

PNV  (million) 

PNV  per  Million  Board  Feet  (million) 

Percent  Change  in  PNV  per  Million 
Board  Feet  from  Alternative  1 


53.2 

58.0 

50.6 

58.0 

$146.1 

$159.1 

$124.5 

$160.2 

$2.75 

$2.74 

$2.46 

$2.76 

0.0 


-0,1 


-10.4 


0.6 


Gross  Revenues^ 

NWLO 

$7,981,008 

$9,382,492 

$7,971,392 

$9,286,336 

SWLO 

$3,269,329 

$3,040,956 

$2,723,639 

$3,110,670 

CLO 

$937,528 

$961,567 

$889,450 

$980,799 

Planning  Area  Total 

$12,187,865 

$13,385,016 

$11,584,481 

$13,377,804 

Expenditures^ 

NWLO 

$4,032,449 

$4,745,972 

$4,446,690 

$4,664,930 

SWLO 

$1,651,846 

$1,538,215 

$1,519,331 

$1,562,625 

CLO 

$473,691 

$486,392 

$496,163 

$492,698 

Planning  Area  Total 

$6,157,986 

$6,770,579 

$6,462,184 

$6,720,252 

Net  Revenues^ 

NWLO 

$3,948,559 

$4,636,521 

$3,524,702 

$4,621,406 

SWLO 

$1,617,482 

$1,502,741 

$1,204,309 

$1,548,045 

CLO 

$463,837 

$475,175 

$393,287 

$488,101 

Planning  Area  Total 

$6,029,878 

$6,614,437 

$5,122,298 

$6,657,552 

13 
14 
15 
16 

'    Using  an  average  of  $240,392 

^    Using  an  average  of  $121,459 

based  on  the  percent  change  i 

^    Using  an  average  of  $118,933 

per  million  board  feet  from  Table  4.13-8  and  volumes  provided 
per  million  board  feet  from  Table  4.13-8  and  volumes  provided 
n  PNV  per  million  board  feet  from  Alternative  1 . 
per  million  board  feet  from  Table  4.13-8  and  volumes  provided 

in  Table  4.2-14. 

in  Table  4.2-14.  Values  are  adjusted 

in  Table  4.2-14. 

17 

Along  with  maintaining 

the  relative  contribution  of  the  forestry  industry  to  the  plannir 

garea 

18 
19 

economy,  Alternative  1  is  also  unlikely  to  aher  the  recreation,  agriculture  and  grazing,  or  mining 
economic  sectors  relative  to  recent  trends.  As  the  population  in  the  HCP  project  area  increases. 

20 

demand  for  recreational 

activities  is  increasing,  as  are  the  number  of  businesses  that  depend  on 

21 

recreationists,  such  as  hunting  and  fishing  outfitting,  off-road  vehicles,  and  snowmobiling. 
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1  There  would  be  no  additional  restrictions  on  access  to  areas  used  by  commercial  outfitters  or  other 

2  potential  purchasers  of  recreational  use  licenses  under  Alternative  1.  Also,  as  described  in  the 

3  environmental  consequences  analysis  for  recreation  under  Alternative  1  (Section  4.10.2.2), 

4  opportunities  for  wintertime  recreation  would  not  be  expected  to  change  from  current  conditions.  It 

5  is  likely,  therefore,  that  the  number  of  licensed  groups  conducting  trail  grooming  would  not  change 

6  substantially  from  current  conditions.  For  these  reasons,  sales  of  recreational  use  licenses  are  likely 

7  to  follow  existing  trends.  As  the  population  of  westem  Montana  increases,  the  number  of  people 

8  interested  in  these  activities  would  also  be  likely  to  increase,  potentially  resulting  in  a  gradual 

9  increase  in  license  sales  as  well  as  job  opportunities  for  forest-related  recreation  businesses. 

1 0  Because  the  future  land  management  activities  would  be  very  similar  to  those  conducted  under  the 

1 1  existing  program,  changes  to  natural  amenities  and  non-use  values  would  likely  continue  in  a 

12  similar  pattern  as  they  have  since  DNRC's  current  forest  management  program  went  into  effect. 

13  Forest  management  activities  would  continue  throughout  the  Permit  term,  with  no  changes  in 

14  policies  for  managing  resources  that  may  provide  natural  amenities  or  non-use  values.  However, 

15  with  no  HCP  in  place  during  the  next  50  years,  unpredictability  would  remain  in  terms  of  the 

16  potential  for  additional  protection  measures  to  address  federally  listed  species  that  could  preserve  or 

17  enhance  \alued  species  and  areas. 

18  4.13.2.3  Alternative  2  (Proposed  HCP) 

19  Implementing  the  HCP  under  Alternative  2  would  provide  greater  assurances  that  a  long-term, 

20  uninterrupted  stream  of  wood  products  from  trust  lands  would  continue  to  supply  small  and  large 

2 1  forestry  businesses.  Even  in  the  event  that  the  federal  government  institutes  additional  protection 

22  measures  for  listed  species,  DNRC  would  still  be  able  to  continue  timber  har\'ests  as  planned  under 

23  the  HCP.  The  HCP  would  also  help  to  stabilize  availability  of  good-paying  jobs  in  the  forestry  and 

24  other  sectors.  Managing  forests  under  the  HCP  would  increase  the  likelihood  that  the  natural 

25  environment  aspects  that  are  important  for  rural  quality  of  life  are  maintained  throughout  the 

26  50-year  Permit  term. 

27  The  annual  sustainable  yield  for  Alternative  2  is  projected  to  be  58.0  million  board  feet,  which  is  a 

28  9  percent  increase  o\er  Alternative  1 .  With  all  but  2.3  million  board  feet  allocated  to  land  offices 

29  within  the  planning  area,  this  level  of  harvest  would  be  expected  to  generate  S2 1 .6  million  in  annual 

30  forestry  wages  in  the  planning  area.  This  increased  harvest  level  would  also  be  expected  to  support 

3 1  50  more  forestry  sector  jobs  each  year  than  Alternative  1 .  The  greatest  difference  in  forestry 

32  employment  would  occur  in  the  NWLO.  where  harvest  levels  would  increase  throughout  the  land 

33  office,  resulting  in  58  more  forestry  jobs.  Much  of  this  increase  in  harvest  le\'els  would  occur  in  the 

34  Stillwater  Unit,  primarily  from  making  the  Stillwater  Core  more  available  to  active  forest 

35  management.  The  SWLO  would  support  9  fewer  forestry  jobs  as  compared  to  Alternative  1,  while 

36  the  CLO  would  support  1  more  forestry  job  (Table  4. 1 3- 1 3).  Non- forestry  jobs  that  support  the 

37  forestry  sector  would  also  likely  increase  over  Alternative  1 . 

38  With  a  9  percent  higher  annual  sustainable  yield  versus  Alternative  1.  Alternative  2  would  also 

39  result  in  9-percent  higher  gross  revenues  generated  from  DNRC's  forest  management  program 

40  (Table  4.13-14).  About  70  percent  of  the  gross  revenues  generated  from  han'est  in  the  planning 

41  area  would  come  from  forest  management  acti\ities  in  the  NWXO.  On  a  per-volume  basis.  PNV 

42  would  be  slightly  lower  than  Alternative  1,  which  would  likely  be  reflected  in  slightly  higher  costs 
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1  associated  with  harvest  activities.  After  factoring  this  slight  difference  into  expenditures, 

2  Alternative  2  would  be  expected  to  require  about  $6.8  million  in  expenditures,  leaving  about 

3  $6.6  million  for  distribution  to  trust  beneficiaries,  which  is  nearly  10  percent  higher  than 

4  Alternative  1  (Table  4.13-14). 

5  Similar  to  Alternative  1 ,  Alternative  2  would  impose  no  additional  restrictions  on  access  to  areas 

6  used  by  commercial  outfitters  or  other  potential  purchasers  of  recreational  use  licenses.  General 

7  recreational  use  would  be  expected  to  increase  under  the  HCP  due  to  increased  access  in  the 

8  Stillwater  Block.  The  increase  in  use  could  lead  to  an  increase  in  more  formal  recreation  under 

9  license  by  the  state,  such  as  snowmobile  clubs  or  Nordic  skiing  groups  that  conduct  trail  grooming. 

1 0  The  implementation  of  a  transportation  plan  in  the  Stillwater  Block  would  not  be  expected  to  have 

1 1  any  influence  on  sales  of  recreational  cabin  leases  because  no  new  cabin  sites  would  likely  be  made 

12  available  in  the  blocked  lands  that  make  up  the  Stillwater  State  Forest.  Sales  of  recreational  use 

1 3  licenses,  therefore,  would  likely  increase  more  rapidly  under  Alternative  2  than  under  Alternative  1 . 

14  Similarly,  increased  access  within  the  Stillwater  Block  would  likely  increase  demand  for  recreation- 

15  based  businesses,  such  as  outfitting,  snowmobiling,  and  off-road  vehicles,  thus  increasing  job 

16  opportunities  within  those  businesses. 

1 7  At  the  landscape  level,  program  changes  under  Alternative  2  would  result  in  a  slightly  lower  level  of 

1 8  effects  on  natural  amenities  and  non-use  value  as  compared  to  Alternative  1 .  Increased 

19  conservation  commitments  for  HCP  species  would  likely  enhance  the  natural  amenities  and  non-use 

20  values  associated  with  those  species  and  their  habitat.  On  a  local  scale,  however,  opening  the 

21  Stillwater  Core  to  active  management  under  Alternative  2  would  affect  the  character  of  the  natural 

22  amenities  and  non-use  values  provided  by  that  area.  While  much  of  the  core  is  within  blocked  trust 

23  lands  and  not  visible  from  populated  areas  and  public  roads,  existing  natural  amenities  offered 

24  within  the  core  would  be  affected  by  management  activities.  Additionally,  non-use  values 

25  associated  with  the  area  and  local  wildlife,  such  as  grizzly  bear,  would  be  affected  by  the  transition 

26  of  unmanaged  forest  into  managed  forest. 

27  The  transition  lands  strategy  proposed  as  part  of  Alternative  2  could  reduce  DNRC's  flexibility  to 

28  manage  its  land  base  for  maximum  revenue  generation.  The  caps  applied  to  the  removal  of  lands 

29  from  the  HCP  project  area  could  prevent  DNRC  from  disposing  of  lands  that  do  not  or  no  longer 

30  meet  its  forest  management  and  revenue  objectives.  By  adhering  to  these  caps,  DNRC  could  also 

3 1  forego  sale  of  some  lands  within  the  HCP  project  area  that  would  be  needed  to  meet  projected 

32  growth  in  residential,  commercial,  and  industrial  sectors  over  the  Permit  term.  If  non-trust  lands  are 

33  sold  to  meet  these  growth  needs  instead,  then  revenues  from  these  sales  would  not  be  realized  by  the 

34  trust  permanent  fund. 

35  Under  Alternative  2,  DNRC  response  to  fires,  insect  or  disease  outbreaks,  and  wind  events  would 

36  trigger  salvage  harvest  as  required  by  MCA  77-5-207.  While  DNRC's  response  to  these  natural 

37  event  changed  circumstances  would  incorporate  HCP  commitments  into  the  salvage  harvest,  the 

38  event  may  also  require  changes  in  other  DNRC  forest  management  activities  to  address  adverse 

39  effects  to  HCP  species  resulting  from  the  event.  Such  changes  may  include  re-scheduling  adjacent 

40  operations,  modifying  rest  and  management  cycles,  deferring  operations  in  other  areas  with  similar 

41  habitat  qualities,  or  implementing  additional  mitigations  to  reduce  erosion  and  sedimentation  risks 

42  to  affected  streams.  These  changes  may  affect  DNRC's  ability  to  maximize  revenues  from  its 

43  management  activities,  either  by  reducing  the  volume  that  can  be  harvested  or  increasing  harvest 
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1  costs,  as  well  as  its  ability  to  proxide  a  steady  source  of  timber  for  har\'est  that  supports  forestry 

2  sector  jobs. 

3  Two  other  natural  events,  mass  movements  and  flood  events,  may  also  increase  expenditures  by 

4  DNRC  to  assess  and  mitigate  potential  risks  of  erosion,  sedimentation,  and  stream  crossing  structure 

5  failures  from  these  events  that  are  beyond  the  activities  planned  under  the  HCP  commitments.  Any 

6  elements  of  the  changed  circumstance  processes  for  these  two  natural  events  that  are  not  included  in 

7  DNRC's  existing  program  would  result  in  increased  expenditures  and  reduced  net  revenues 

8  available  to  trust  beneficiaries. 

9  Changed  circumstances  due  to  administrative  changes  may  also  affect  DNRC's  ability  to  maximize 

10  trust  revenues.  Federal  listing  of  a  non-HCP  species  or  occupation  of  the  BE  by  grizzly  bears  could 

1 1  require  additional  conser\'ation  commitments  and  reduce  DNRC's  ability  to  manage  affected  lands 

12  for  maximum  long-term  revenues.  Conversely,  de-listing  of  an  HCP  species  may  remove  some 

1 3  restrictions  imposed  by  the  conservation  commitments  for  that  species  and  allow  DNRC  to  generate 

14  more  trust  revenues  from  affected  lands.  Listing  of  an  HCP  species,  termination  of  the  Swan 

15  Agreement,  or  changes  in  the  Forest  Management  ARMs  would  not  be  expected  to  affect  DNRC's 

16  ability  to  generate  revenues  for  its  trust  beneficiaries. 

17  4.13.2.4  Alternative  3  (Increased  Conservation  HCP) 

1 8  Alternative  3  would  implement  the  HCP  with  mitigation  measures  providing  increased  levels  of 

19  conservation.  WTiile  still  helping  to  ensure  a  long-term  stream  of  wood  products  from  trust  lands,  it 

20  would  actually  reduce  the  statewide  harvest  level  to  50.6  million  board  feet  (5  percent  reduction 

21  relative  to  Alternative  1 )  by  increasing  areas  where  harvest  would  be  limited  or  prohibited  (e.g., 

22  wider  no-harvest  buffers  on  Class  1  streams  with  HCP  fish  species).  The  expected  decrease  in 

23  harvest  would  reduce  by  25  the  number  of  annual  forestry  sector  jobs  supported  within  the  three 

24  land  offices  (Table  4.13-13).  This  level  of  harvest  would  translate  into  $18.7  million  in  annual 

25  forestry  wages  in  the  HCP  project  area,  the  lowest  of  any  of  the  alternatives.  The  greatest  difference 

26  in  forestry  employment  would  occur  in  the  SWLO,  where  23  fewer  forestry  jobs  would  be 

27  generated  annually  as  compared  to  Alternative  1 .  There  would  be  slightly  fewer  forestry  jobs  in  the 

28  CLO,  while  the  total  number  for  forestry  jobs  supported  within  the  NWLO  would  be  the  same  as 

29  Altemadve  1  (Table  4.13-13).  Increases  in  non-forestry  jobs  generated  to  support  harvest  activities 

30  would  be  similarly  reduced  from  levels  expected  under  Alternative  1. 

3 1  Annual  gross  revenue  from  DNRC's  forest  management  program  under  Alternative  3  would  be 

32  $1 1.6  million  (Table  4.13-14),  which  represents  a  5  percent  decrease  relative  to  Alternative  1  and 

33  reflects  a  decrease  in  annual  sustainable  yield.  About  69  percent  of  the  gross  revenues  expected 

34  under  this  alternative  would  be  generated  from  forest  management  activities  in  the  NWLO,  which  is 

35  more  than  Alternative  1  and  slightly  less  than  Alternative  2.  On  a  per-volume  basis,  PNV  would  be 

36  more  than  1 0  percent  lower  than  Alternative  1 ,  which  would  likely  be  reflected  in  higher  costs 

37  associated  with  harvest  activities.  After  factoring  this  difference  into  expenditures.  Alternative  2 

38  would  be  expected  to  require  about  S6.4  million  in  expenditures,  leaving  about  S5.1  million  for 

39  distribution  to  trust  beneficiaries,  which  is  15  percent  lower  than  Alternative  1  and  23  percent  lower 

40  than  Alternative  2  (Table  4.13-14).  Expected  economic  effects  of  DNRC's  transition  lands  strategy 

41  and  its  responses  to  changed  circumstances  would  be  the  same  as  Alternative  2. 


Montana  DS'RC  4-445  Chapter  4 

Draft  EIS  Socioeconomics 


1  The  effects  of  Alternative  3  on  recreational  use  license  sales  would  be  similar  to  those  described  for 

2  Alternative  1 .  Alternative  3  would  also  impose  no  additional  restrictions  on  access  to  areas  used  by 

3  commercial  outfitters  or  other  potential  purchasers  of  recreational  use  licenses,  and  this  altemative 

4  would  also  not  result  in  increased  access  in  the  Stillwater  Core.  Jobs  generated  from  forest-related 

5  recreation  activities  are  also  expected  to  be  similar  to  Altemative  1. 

6  At  the  landscape  level,  changes  to  natural  amenities  and  non-use  value  over  the  Permit  term  under 

7  Altemative  3  would  likely  be  less  than  Alternatives  1  and  2.  With  additional  protection  and 

8  mitigation  requirements  for  sensitive  areas  and  wildlife  species,  such  as  wider  no-harvest  buffers  on 

9  Class  1  streams  with  HCP  fish  species,  natural  amenities  and  non-use  values  associated  with  those 

10  areas  and  species  would  be  less  affected  by  DNRC's  forest  management  activities.  As  under 

1 1  Altemative  1,  the  Stillwater  Core  would  continue  to  be  managed  as  it  is  under  the  existing  program, 

12  so  that  no  changes  would  be  expected  from  DNRC's  forest  management  activities. 

13  4.13.2.5  Alternative  4  (Increased  Management  Flexibility  HCP) 

14  Altemative  4  would  implement  the  HCP  with  increased  levels  of  management  flexibility. 

15  Regarding  employment,  wages,  and  gross  revenues,  the  effects  of  this  altemative  would  be  very 

1 6  similar  to  those  described  for  Altemative  2.  The  projected  statewide  annual  sustainable  harvest  of 

17  58.0  million  board  feet,  as  well  as  the  amount  allocated  within  the  planning  area,  would  be  the  same 

1 8  as  Altemative  2,  so  the  total  number  of  direct  forestry  sector  jobs  and  wages  generated  would  be  the 

1 9  same  (Table  4.13-1 3).  However,  there  would  be  slight  variations  in  numbers  of  jobs  by  land  office 

20  under  this  altemative  as  compared  to  Altemative  2. 

2 1  Annual  gross  revenue  fi-om  DNRC's  forest  management  program  under  Altemative  4  would  be 

22  $13.4  milhon,  about  $7,200  less  than  Altemafive  2  (Table  4.13-14).  As  for  Altemative  2,  about 

23  69  percent  of  the  gross  revenues  expected  under  this  altemative  would  be  generated  from  forest 

24  management  activities  in  the  NWLO.  On  a  per- volume  basis,  PNV  would  be  about  0.6  percent 

25  higher  than  Altemafive  1,  which  would  likely  be  reflected  in  lower  costs  associated  with  harvest 

26  activifies.  After  factoring  this  difference  into  expenditures,  Altemative  2  would  be  expected  to 

27  require  about  $6.7  million  in  expenditures,  leaving  about  $6.7  million  for  distribufion  to  tmst 

28  beneficiaries,  which  is  10  percent  higher  than  Altemative  1  and  less  than  1  percent  higher  than 

29  Altemafive  2  (Table  4.13-14).  Increases  in  non- forestry  jobs,  including  jobs  generated  by  forest- 

30  related  recreation,  would  be  similar  to  those  under  Alternative  2.  Expected  economic  effects  of 

3 1  DNRC's  transition  lands  strategy  and  its  responses  to  changed  circumstances  would  be  the  same  as 

32  Altematives  2  and  3. 

33  The  effects  of  Altemative  4  on  recreafional  use  license  sales  would  be  similar  to  those  described  for 

34  Altemative  2.  Altemative  4  would  also  impose  no  additional  restrictions  on  access  to  areas  used  by 

35  commercial  outfitters  or  other  potential  purchasers  of  recreational  use  licenses.  Increased  access  in 

36  the  Stillwater  Block  would  likely  result  in  increased  recreational  use  and  license  sales,  compared  to 

37  Altemative  1. 

38  Effects  on  natural  amenities  and  non-use  value  for  Altemative  4  are  expected  to  be  similar  to  those 

39  under  Altemative  2,  including  changes  associated  with  opening  the  Stillwater  Core  to  active 

40  management. 
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4.13.2.6    Summary 


-> 


Alternatives  2  and  4  would  result  in  more  forestry  sector  jobs  and  associated  wages  than 

3  Alternatives  1  and  3.  Other  jobs  that  support  the  forest  industry  or  workers  would  be  expected  to 

4  follow  the  same  pattem.  Similarly,  net  revenues  generated  for  trust  beneficiaries  would  be  highest 

5  for  Alternative  4  and  slightly  less  for  Alternative  2  due  to  higher  costs  associated  with  more 

6  restrictive  HCP  commitments.  Alternative  3  would  generate  the  lowest  net  revenues. 

7  Revenues  from  recreational  licenses  would  likely  be  higher  for  Alternatives  2  and  4  due  to  increased 

8  access  to  the  Stillwater  Core  after  it  is  opened  up  for  active  management.  Similarly,  increases  in 

9  forest-related  recreation  jobs  would  also  likely  be  higher  for  these  two  alternatives. 

1 0  Natural  amenities  and  non-use  values  would  likely  be  least  affected  under  Alternative  3  because  it 

1 1  provides  protection  to  sensitive  areas  and  species.  Opening  the  Stillwater  Core  under  Altematives  2 

1 2  and  4  would  affect  the  natural  amenities  and  non-use  values  in  that  area  versus  what  they  currendy 

1 3  are  and  would  be  during  the  Permit  term  under  Altematives  1  and  3. 

14  4.13.3     Environmental  Justice 

1 5  Environmental  justice  refers  to  the  fair  treatment  and  meaningfiil  involvement  of  people  of  all  races, 

1 6  culmres,  and  incomes  with  respect  to  the  development,  implementation,  and  enforcement  of 

1 7  environmental  laws,  regulations,  programs,  and  policies.  This  section  describes  the  affected 

18  environment  and  environmental  consequences  of  the  no-action  and  three  action  altematives  on 

1 9  minority  and  low-income  populations  in  the  planning  area. 

20  4.13.3.1     Affected  Environment 

2 1  This  section  describes  the  regulatory  framework  regarding  minority  and  low-income  populations 

22  and  summarizes  existing  conditions  for  those  populations. 

23  Regulatory  Framework 

24  Executive  Order  12898  (Febmary  11,  1994),  Environmental  Justice,  requires  that  federal  agencies 

25  identify  and  address  any  disproportionately  high  and  adverse  human  health  or  environmental  effects 

26  of  their  programs,  policies,  and  activities  on  minority  populations  and  low-income  populations. 

27  Black/ African  American,  Hispanic,  Asian  and  Pacific  Islander,  American  Indian,  Eskimo,  Aleut, 

28  and  other  non- white  persons  are  defined  as  minority  populations  by  the  Interagency  Working  Group 

29  convened  under  the  auspices  of  the  Executive  Order.  Low-income  populations  are  defined  as 

30  persons  living  below  the  poverty  level  based  on  total  income  of  $13,359  or  lower  for  a  family 

3 1  household  of  four  based  on  the  2000  Census. 

32  Minority  and  Low  Income  Populations 

33  Only  8  percent  of  the  population  in  the  planning  area  were  minorities  in  2000  (Table  4.13-15). 

34  After  white  (92  percent),  the  second  most  represented  race  is  American  Indian  (4  percent),  followed 

35  by  Hispanic  (2  percent),  and  multi-racial  (2  percent).  One  percent  or  less  were  reported  as  being 

36  Black,  Asian,  Hawaiian/Pacific  Islander,  or  some  other  race. 
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1       TABLE  4.13-15.      RACE  AND  ETHNICITY  IN  THE  PLANNING  AREA  IN  2000 
Hispanic^      White       Black      Indian      Asian      Hawaiian      Other       Multi 


Total 
(Race) 


Beaverhead 

246 

8,821 

17 

134 

17 

4 

100 

109 

9,202 

Broadwater 

58 

4,255 

12 

51 

5 

3 

15 

44 

4,385 

Cascade 

1,949 

72,897 

900 

3,394 

652 

67 

547 

1,900 

80,357 

Deer  Lodge 

155 

9,028 

16 

167 

34 

1 

17 

154 

9,417 

Flathead 

1,061 

71,689 

113 

856 

346 

44 

305 

1,118 

74,471 

Gallatin 

1,047 

65,251 

156 

598 

606 

43 

368 

809 

67,831 

Glacier 

159 

4,693 

11 

8,186 

9 

7 

24 

317 

13,247 

Granite 

36 

2,724 

0 

36 

4 

1 

13 

52 

2,830 

Jefferson 

149 

9,654 

14 

127 

42 

7 

38 

167 

10,049 

Lake 

668 

18,922 

31 

6,306 

79 

11 

177 

981 

26,507 

Lewis  &  Clark 

843 

53,046 

111 

1,137 

287 

28 

209 

898 

55,716 

Liberty 

4 

2,141 

0 

2 

7 

0 

2 

6 

2,158 

Lincoln 

271 

18,100 

21 

226 

59 

7 

74 

350 

18,837 

Madison 

130 

6,647 

3 

36 

18 

0 

52 

95 

6,851 

Meagher 

29 

1,878 

0 

20 

3 

1 

11 

19 

1,932 

Mineral 

61 

3,673 

8 

75 

20 

1 

10 

97 

3,884 

Missoula 

1,543 

90,073 

261 

2,193 

978 

80 

431 

1,786 

95,802 

Park 

288 

15,168 

63 

145 

56 

5 

74 

183 

15,694 

Pondera 

54 

5,374 

6 

929 

9 

3 

8 

95 

6,424 

Powell 

140 

6,643 

36 

252 

31 

0 

53 

165 

7,180 

Ravalli 

678 

34,883 

49 

319 

108 

35 

158 

518 

36,070 

Sanders 

159 

9,400 

13 

485 

31 

1 

27 

270 

10,227 

Silver  Bow 

950 

32,998 

54 

704 

149 

21 

205 

475 

34,606 

Teton 

73 

6,207 

12 

98 

6 

0 

27 

95 

6,445 

Toole 

61 

4,945 

8 

168 

16 

1 

17 

112 

5,267 

Planning 
Area  Total 

10,812 

559,110 

1,915 

26,644 

3,572 

371 

2,962 

10,815 

605,389 

%  in  Planning 
Area 

2 

92 

0 

4 

1 

0 

0 

2 

100 

2 
3 

'    Someone  of  Hispanic  ethnicity  can 
Source:  U.S.  Census  Bureau  (2000). 

be  of  any  race  (includi 

ng  white);  however,  all  Hispanics  are  considered  minonties. 

4 
5 
6 

In  1999,  14  percent  of  the  people  in  the  planning  area  hved  below  the  poverty  level  (Table  4.13-16). 
Jefferson  County  had  the  fewest  living  below  the  poverty  level  (9  percent),  while  Glacier  County 
had  the  highest  number  of  people  living  below  the  poverty  level  (27  percent). 

7 

Indian  Reservations 

8 
9 
0 

The  primary  minority  populations  in  the  planning  area  are  American  Indians  living  in  and  near  the 
Blackfeet  and  Flathead  Indian  Reservations  (Figure  D-3  in  Appendix  D,  EIS  Figures).  The  highest 
numbers  of  American  Indians  are  found  in  Glacier  and  Lake  Counties,  where  reservations  are 

located  (Table  4. 1 3- 1 5).  These  two  counties  are  located  within  the  planning  area. 
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TABLE  4.13-16.      POVERTY  STATUS  BY  COUNTY  FOR  THE  PLANNING  AREA  IN  1999 


County 

Total  Population 

Population  with 

Income  below  Poverty 

Level 

Percent  below  Poverty 

Beaverhead 

8,723 

1.491 

17 

Broadwater 

4,310 

466 

11 

Cascade 

78,438 

10,605 

14 

Deer  Lodge 

9,182 

1,451 

16 

Flathead 

73,241 

9,489 

13 

Gallatin 

64,752 

8,319 

13 

Glacier 

13,060 

3,568 

27 

Granite 

2.803 

472 

17 

Jefferson 

9,807 

882 

9 

Lake 

26,015 

4,862 

19 

Lewis  &  Clark 

54,565 

5,960 

11 

Liberty 

2,094 

425 

20 

Lincoln 

18,568 

3,558 

19 

Madison 

6,765 

821 

12 

Meagher 

1,901 

359 

19 

Mineral 

3,795 

598 

16 

Missoula 

92,656 

13,691 

15 

Park 

15,556 

1,780 

11 

Pondera 

6,347 

1,194 

19 

Powell 

5,704 

719 

13 

Ravalli 

35,576 

4,927 

14 

Sanders 

10,074 

1,737 

17 

Silver  Bow 

33,577 

5,005 

15 

Teton 

6,369 

1,056 

17 

Toole 

4,839 

624 

13 

Planning  Area  Average 

588,717 

84,059 

14 

2 

Source:  U.S.  Census  Bureau  (2000). 

3 
4 
5 
6 
7 
8 
9 

The  planning  area  had  an  average  unemployment  rate  of  3.8  percent  in  2006  (Table  4. 1 3-4).  The 
Blackfeet  and  Flathead  Indian  Reservations  had  unemployment  rates  of  15  percent  and  6  percent, 
respectively,  in  2005  (Montana  Department  of  Labor  and  Industry  2007).  Glacier  and  Lincoln 
Counties  had  the  highest  unemployment  rates  in  2006  (both  6.4  percent).  The  higher 
unemplo>'Tnent  rate  in  Glacier  County  is  likely  due  to  the  high  unemployment  rate  on  the  Blackfeet 
Indian  Reservation,  which  covers  a  majority  of  Glacier  County.  There  are  no  Indian  reservations  in 
Lincobi  County. 

10 

Higher  percentages  of  residents  on  the  Blackfeet  and  Flathead  Indian  Reservations  were 

low- 

11 
12 
13 
14 

income  compared  to  the  planning  area  in  1999.  The  planning  area  had  14  percent  of  the  population 
living  below  the  poverty  level  (Table  4.13-16),  while  the  Blackfeet  and  Flathead  Indian 
Reservations  had  34  percent  and  20  percent,  respectively,  living  below  the  poverty  level 
(U.S.  Census  Bureau  2000).  The  relatively  high  level  of  poverty  coupled  with  the  low  level  of 
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1  unemployment  on  the  Flathead  Indian  Reservation  is  likely  due  to  most  reservation  residents  having 

2  low  wage  and/or  part-time  jobs.  Per  capita  income  on  the  Flathead  Indian  Reservation  in  1999  was 

3  $14,503.  This  is  compared  to  a  per  capita  income  of  $17,15 1  for  Montana  in  1999.  Per  capita 

4  income  on  the  Blackfeet  Indian  Reservation  in  1 999  was  $9,75 1 .  This  figure  is  even  lower  but  less 

5  surprising  considering  both  unemployment  and  poverty  rates  are  high  on  the  Blackfeet  Indian 

6  Reservation. 

7  Blackfeet  Indian  Reservation 

8  The  1.5-million-acre  Blackfeet  Indian  Reservation,  in  northwestern  Montana,  has  approximately 

9  7,000  tribal  members  living  on  or  near  the  reservation  (Montana  Indian  Nations  2005).  The 

10  reservation  borders  Canada  and  Glacier  National  Park.  The  reservation's  resident  tribe,  the 

1 1  Blackfeet  Tribe,  has  about  14,700  enrolled  tribal  members. 

12  A  pencil,  pen,  and  marker  manufacturing  plant  on  the  reservation  employs  many  reservation 

13  residents  (Montana  Indian  Nations  2005).  Ranching  and  farming  are  major  uses  of  the  land.  The 

14  principal  crops  are  wheat,  barley,  and  hay.  Blackfeet  Community  College,  located  on  the 

15  reservation,  offers  2-year  associate's  degrees  in  the  Arts  and  Sciences. 

16  Recreational  resources  that  contributed  to  income  and  employment  in  the  reservation's  tourist 

17  industry  include  the  Blackfeet  Heritage  Gallery,  Lodgepole  Gallery  and  Tipi  Village,  John  L.  Clarke 

18  Western  Art  Gallery  and  Memorial  Museum,  Museum  of  the  Plains  Indians,  Lewis  Fight  Site,  and 

19  the  east  side  of  Glacier  National  Park  (Montana  Indian  Nations  2005).  In  addition,  there  are  four 

20  campgrounds,  eight  major  lakes,  and  175  miles  of  fishing  streams  on  the  reservarion. 

21  Flathead  Indian  Reservation 

22  The  1.2-million-acre  Flathead  Indian  Reservation,  located  north  of  1-90  between  Missoula  and 

23  Kalispell,  has  about  3,700  tribal  members  living  on  or  near  the  reservation  (Montana  Indian  Nations 

24  2005).  The  reservation  is  home  to  the  Confederated  Salish  and  Kootenai  Tribes,  a  combination  of 

25  the  Salish,  Pend  d'Oreilles,  and  Kootenai.  These  tribes  have  approximately  6,800  enrolled  tribal 

26  members. 

27  The  timber,  services,  and  energy  industries  form  the  reservation's  economic  base.  Revenues  are 

28  paid  to  the  tribes  from  the  co-license  with  Northwestern  Energy  for  the  Kerr  Dam  facility  (Montana 

29  Indian  Nations  2005).  The  tribes  are  partners  in  a  fiall-service  resort  and  casino  in  Poison.  S&K 

30  Holding,  a  tribal  corporation,  employs  and  offers  business  loans  to  tribal  members.  Salish-Kootenai 

31  Community  College,  in  Pablo,  offers  2-  and  4-year  degrees. 

32  Recreational  resources  that  contributed  to  income  and  employment  in  the  reservation's  tourist 

33  industry  include  the  Ninepipes  Museum  of  Early  Montana,  Farenhite  Hotglass  Studio,  The  People's 

34  Center,  Miracle  of  America  Museum,  Polson-Flathead  Historical  Museum,  Sandpiper  Art  Gallery, 

35  Garden  of  the  Rockies  Museum,  Flathead  Indian  Museum  and  Trading  Post,  St.  Ignatius  Mission, 

36  Flathead  Lake  State  Park,  Mission  Mountain  Wildemess  Area,  the  National  Bison  Range,  and 

37  Ninepipe  and  Pablo  National  Wildhfe  Refuge  and  State  Wildlife  Management  Area  (Montana 

38  Indian  Nations  2005). 
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1  4.13.3.2    Environmental  Consequences 

2  This  section  describes  the  differences  in  potential  effects  on  minority  and  low-income  populations 

3  from  changes  in  DNRC's  forest  management  program  related  to  the  alternatives,  and  whether  these 

4  effects  would  disproportionately  impact  low-income  and  minority  populations  in  the  planning  area. 

5  Introduction  and  Evaluation  Criteria 

6  Effects  on  minority  or  low-income  populations  could  occur  in  the  planning  area  from  changes  in  the 

7  availability  of  salmonid  species  or  other  recreational,  subsistence,  or  ceremonial  plant  or  wildlife 

8  species;  access  to  TCPs;  or  numbers  of  forestry  jobs  and  associated  income.  These  changes  were 

9  considered  in  this  analysis  and  are  summarized  below  based  on  results  presented  in  their  respective 

1 0  resource  sections. 

1 1  The  summary  comparison  of  effects  of  the  alternatives  on  fish  and  fish  habitat  (Section  4.8.4.3) 

12  states  that  all  of  the  alternatives  are  generally  effective  at  maintaining  the  key  habitat  components  at 

13  a  level  that  pro\ides  for  healthy  fish  populations.  However,  the  rate  of  improvement  in  individual 

14  habitat  components  would  vary,  as  would  monitoring  and  adaptive  management  mechanisms  to 

15  ensure  proper  implementation  and  effectiveness  of  the  conservation  commitments.  Overall, 

1 6  Alternative  3  would  be  most  effective  at  maintaining  and  improving  key  fish  habitat  components, 

1 7  followed  by  Altemafives  2,  4.  then  1 . 

1 8  For  plant  SOC  (Section  4.7,  Plant  Species  of  Concern,  Noxious  Weeds,  and  Wetlands),  current 

19  practices  as  defined  in  the  ARMs  and  MCA  would  not  change.  However,  some  of  the  HCP 

20  conservation  commitments  would  likely  provide  greater  protection  of  plant  SOC  as  well. 

21  Conversely,  the  risk  of  disturbing  populations  of  plant  SOC  would  vary  based  on  locations  and 

22  amounts  of  harvest  and  new  road  construction. 

23  As  discussed  in  Section  4.4  (Transportation),  most  roads  would  generally  remain  restricted  year- 

24  round  to  public  access.  Changes  in  total  and  open  road  miles  would  increase  over  the  Permit  term, 

25  but  these  changes  would  not  differ  much  between  the  alternatives.  Additional  roaded  access  would 

26  be  gained  by  opening  the  Stillwater  Core  to  active  forest  management  under  Alternatives  2  and  4. 

27  Regarding  wildlife  and  wildlife  habitat  (Section  4.9),  all  alternatives  would  provide  some  level  of 

28  protection  to  wildlife  species,  including  those  associated  with  recreational,  subsistence,  and 

29  ceremonial  uses.  Specifically,  lynx  and  grizzly  bear  would  receive  varying  levels  of  protection 

30  based  on  the  commitments  in  each  alternative.  For  other  wildlife  species,  benefits  would  be  realized 

3 1  where  their  needs  overlap  with  lynx  and  grizzly  bear.  In  some  cases,  however,  wildlife  species  with 

32  requirements  opposite  of  those  for  lynx  or  grizzly  bear  may  be  adversely  affected  by 

33  implementation  of  the  action  altematives. 

34  As  noted  in  Section  4. 12  (Archeological,  Historical,  Cultural,  and  Tribal  Trust  Resources),  neither 

35  tribe  expressed  any  concerns  regarding  future  access  to  TCPs  or  cultural  use  areas  on  trust  lands, 

36  and  this  would  not  be  expected  to  change  over  the  Permit  term  for  any  of  the  altematives. 

37  Section  4.13.2  (Socioeconomics,  Environmental  Consequences)  summarizes  changes  in  forestry 

38  sector  jobs  and  associated  wages  based  on  changes  in  the  annual  sustainable  yield  and  PNV  for  the 

39  four  altematives.  With  higher  annual  sustainable  yields,  Altematives  2  and  4  would  result  in  higher 
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1  numbers  of  forestry  sector  jobs,  as  well  as  non-forest  employment  supported  by  the  forest  industry 

2  or  its  workers.  The  number  of  direct  forestry  sector  jobs  would  be  lowest  under  Altemative  3. 

3  Alternative  1  (No  Action) 

4  DNRC's  current  program  does  not  disproportionately  affect  minority  or  low- income  populations. 

5  Policies  regarding  management  offish,  wildlife,  and  plant  species  and  their  habitat  would  not 

6  change.  Native  American  tribes  would  continue  to  have  the  same  level  of  access  to  traditional 

7  places  and  usual  and  accustomed  use  areas.  Employment  opportunities  and  wages  from  harvest  and 

8  recreational  activities  on  trust  lands  would  be  similar  to  existing  conditions  throughout  the  planning 

9  area.  Altemative  1  would  not  be  expected  to  affect  employment  or  quality  of  hfe  on  the  Blackfeet 

1 0  Indian  Reservation  or  the  Flathead  Indian  Reservation. 

11  Alternative  2  (Proposed  HCP) 

1 2  Altemative  2  would  not  disproportionately  affect  minority  or  low-income  populations  in  the 

13  planning  area.  Additional  measures  would  be  implemented  to  increase  protection  and  enhancement 

14  of  habitat  for  HCP  species.  Improvements  to  key  aquatic  habitat  components  would  likely  benefit 

15  all  fish  species.  Native  American  tribes  would  continue  to  have  the  same  access  to  traditional 

16  places  and  usual  and  accustomed  use  areas.  Additional  access  would  be  gained  in  the  Stillwater 

1 7  Block  with  the  opening  of  the  Stillwater  Core  to  active  management.  Employment  opportunities 

1 8  would  be  increased  in  the  HCP  project  area,  particularly  in  the  NWLO  counties  with  relatively  high 

1 9  percentages  of  minority  and  low-income  residents  (Tables  4.13-15  and  4.13-16).  Altemative  2 

20  would  not  be  expected  to  affect  employment  or  quality  of  life  on  the  Blackfeet  Indian  Reservation 

2 1  or  the  Flathead  Indian  Reservation. 

22  Alternative  3  (Increased  Conservation  HCP) 

23  Altemative  3  would  not  disproportionately  affect  minority  or  low-income  populations  in  the 

24  planning  area.  Measures  more  protective  than  those  under  Altemative  2  would  be  implemented  to 

25  increase  preservation  and  enhancement  of  habitat  for  HCP  species.  Altemative  3  would  result  in 

26  fewer  forestry  sector  jobs  throughout  the  planning  area,  but  these  reductions  and  any  indirect  effects 

27  to  non-forest  employment  are  not  expected  to  affect  minority  or  low-income  populations  more  than 

28  the  genera]  population  within  the  planning  area.  Native  American  tribes  would  continue  to  have  the 

29  same  access  to  traditional  places  and  usual  and  accustomed  use  areas.  Alternative  3  would  not 

30  likely  affect  employment  or  quality  of  life  on  the  Blackfeet  Indian  Reservation  or  the  Flathead 

3 1  Indian  Reservation. 

32  Alternative  4  (Increased  Management  Flexibility  HCP) 

33  Ahemative  4  would  have  no  disproportionate  effects  on  minority  or  low-income  populations  in  the 

34  planning  area.  Measures  for  preserving  and  enhancing  habitat  for  HCP  species  would  be  more 

35  protective  than  Altemative  1  but  less  protective  than  Alternatives  2  and  3.  Direct  and  indirect 

36  employment  from  timber  harvest  on  trust  lands  would  be  similar  to  Altemative  2,  as  would  Native 

37  American  tribe  access  to  traditional  places  and  usual  and  accustomed  use  areas.  Altemative  4 

38  would  not  likely  affect  employment  or  quality  of  life  on  the  Blackfeet  Indian  Reservation  or  the 

39  Flathead  Indian  Reservation. 
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1  Summary 

2  DNRC's  current  program  does  not  disproportionately  affect  minority  or  low-income  populations. 

3  There  would  be  differences  among  the  alternatives  regarding  changes  to  the  availability  of  salmonid 

4  species  or  other  recreational,  subsistence,  or  ceremonial  plant  or  wildlife  species;  access  to  TCPs;  or 

5  numbers  of  forestry  jobs  and  associated  income.  However,  these  effects  are  not  expected  to  fall 

6  disproportionately  on  minority  or  low-income  populations  for  any  of  the  alternatives. 
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1  4.14   Irreversible  AND  Irretrievable  Commitment 

2 OF  Resources 

3  Irreversible  commitments  are  decisions  affecting  non-renewable  resources  such  as  soils,  wetlands, 

4  unroaded  areas,  and  cultural  resources.  Such  commitments  are  considered  irreversible  because  the 

5  resource  would  be  deteriorated  to  the  point  that  renewal  could  occur  only  over  a  long  period  of  time 

6  or  at  great  expense,  or  because  the  resource  would  be  destroyed  or  removed.  Irretrievable 

7  commitment  of  natural  resources  means  loss  of  production  or  use  of  resources  because  of 

8  management  decisions  associated  with  an  alternative.  Irretrievable  commitments  represent 

9  opportunities  foregone  for  the  period  of  time  that  a  resource  cannot  be  used. 

1 0  The  action  alternatives  primarily  represent  programmatic  plans  for  the  management  of  forested  trust 

1 1  lands  in  western  Montana.  Any  commitments  of  resources  associated  with  programmatic  elements 

12  of  a  particular  alternative  would  be  part  of  a  broad  general  framework.  Such  commitments  would 

13  be  evaluated  more  specifically  through  project-level  analyses  as  the  alternative  is  implemented. 

14  Some  activities  that  would  occur  under  any  of  the  alternatives  represent  resource  commitments  that 

1 5  would  preclude  friture  options.  For  example,  most  road  construction  is  considered  an  irreversible 

1 6  action  because  of  the  long  time  needed  for  a  road  to  revert  to  its  pre-construction  condition.  Roads 

1 7  also  require  the  irreversible  commitment  of  rock  and  gravel,  which  in  most  cases  are  extracted  from 

1 8  state  land.  In  addition  to  the  programmatic  plans  presented  in  all  the  alternatives,  Alternatives  2  and 

19  4  propose  a  Stillwater  Transportation  Plan  that  identifies  specific  roads  to  be  constructed  over  the 

20  Permit  term;  however,  exact  locations  of  these  roads  would  not  be  known  until  they  are  actually 

2 1  engineered  to  site-specific  conditions.  With  that  said,  the  amount  of  anticipated  new  road 

22  construction  differs  only  slightly  among  the  alternatives,  with  the  greatest  increase  under 

23  Altemati\'e  1  ( 1 ,408  miles)  followed  by  Alternatives  2  and  4  ( 1 ,387  miles  each),  then  Alternative  3 

24  (1,322  miles). 
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1  4.1 5   Relationship  between  Short-term  Uses  and 

2  Long-term  Productivity 

3  Short-term  use  usually  refers  to  activities  that  occur  annually,  such  as  livestock  grazing,  recreational 

4  uses,  or  timber  harvest.  Long-term  productivity  refers  to  the  capability  of  the  land  to  provide 

5  resources,  such  as  timber,  forage,  and  high-quality  water.  Soil  and  water  are  the  primary  factors  that 

6  determine  long-term  productivity.  Relationships  between  other  resource  management  objectives 

7  and  soil  and  water  resources  represent  the  relationship  between  short-term  uses  and  long-term 

8  productivity  (USPS  1983). 

9  All  four  alternatives  would  protect  the  long-term  productivity  of  soil  and  water  resources  while 

1 0  providing  for  short-term  uses.  The  alternatives  differ  in  the  intensity  of  short-term  uses.  Alternative 

1 1  4,  for  example,  would  impose  fewer  restrictions  on  road  use  and  timber  harvest.  This  may  result  in 

12  greater  impacts  on  soil,  water,  and  wildlife  habitat,  compared  to  Alternatives  2  and  3.  Under  all 

13  alternatives,  however,  BMPs  and  other  standard  practices  would  ensure  the  long-term  productivity 

14  of  these  resources.  Under  all  four  alternatives,  long-term  timber  productivity  would  be  assured 

1 5  while  continuing  to  provide  stable  and  predictable  annual  timber  outputs  (see  Section  4.2.2.2, 

16  Sustainable  Yield). 
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2  5.1  Introduction 

3  NEPA  defines  cumulative  effects  as  "the  impact  on  the  environment  which  results  from  the 

4  incremental  impact  of  the  action  when  added  to  other  past,  present,  and  reasonably  foreseeable 

5  future  actions,  regardless  of  what  agency  (federal  or  non-federal)  or  person  undertakes  such  other 

6  actions"  (40  CFR  1508.7).  MEPA  defines  cumulative  effects  as  "the  collective  impacts  on  the 

7  human  environment  of  the  proposed  action  when  considered  in  conjunction  with  other  past,  present, 

8  and  fiiture  actions  related  to  the  proposed  action  by  location  or  generic  type"  (MCA  75-1-220  (3)). 

9  This  chapter  discloses  the  contribution  of  each  alternative,  including  the  No  Action  Alternative,  to 

1 0  the  cumulative  effects  (adverse  or  beneficial)  on  the  HCP  species  and  other  pertinent  resources 

1 1  analyzed  in  Chapter  4  (Affected  Environment  and  Environmental  Consequences).  The  scope  of  the 

12  cumulative  effects  analysis  is  based  on  a  review  of  statutes,  regulations,  plans,  and  programs  and 

1 3  other  relevant  information  relating  to  federal,  tribal,  state,  local,  and  private  land  management 

14  activities  that  occur  in  the  planning  area  and  that  have  been  known  to  or  may  contribute  to 

1 5  cumulative  effects  on  the  HCP  species  or  other  resources  analyzed  in  Chapter  4.  The  above- 

16  mentioned  statutes,  regulations,  plans,  programs,  and  other  relevant  information  will  herein  be 

1 7  collectively  referred  to  as  "regulations  and  plans". 

1 8  Due  to  the  large  geographic  scope  of  the  analysis  area,  it  is  not  feasible  to  conduct  a  quantitative 

19  analysis  of  all  project-level  activities  on  all  above-listed  ownerships  that  are  occurring,  have 

20  occurred  in  the  past,  or  will  occur  in  the  ftiture.  Rather,  the  following  cumulative  effects  analysis 

21  intends  to  qualitatively  assess  the  overall  trend  of  cumulative  effects  on  the  HCP  species  and  other 

22  pertinent  resources  in  the  planning  area  resulting  from  relevant  past,  present,  and  reasonably 

23  foreseeable  future  regulations  and  plans  and  to  qualitatively  assess  if  and  how  the  alternatives 

24  described  in  Chapter  3  (Alternatives)  contribute  to  that  trend. 

25  Many  existing  relevant  regulations  and  plans  that  are  applicable  to  the  cumulative  effects  analysis 

26  have  been  discussed  in  the  Affected  Environment  sections  for  each  resource  in  Chapter  4.  Major 

27  pertinent  plans  and  programs  that  affect  the  planning  area  are  listed  below.  Effects  of 

28  these  plans  and  programs  on  forest  land  management  within  the  planning  area  are  discussed  for 

29  individual  resources  in  the  subsections  that  follow. 

30  •     The  Northern  Rockies  Lynx  Management  Direction  (USPS  2007a) 

31  •     The  Grizzly  Bear  Management  Plan  for  Southwestern  Montana  2002-2012  (MFWP  2002c) 

32  •     The  Comprehensive  Resources  Plan  of  the  Confederated  Salish  and  Kootenai  Tribes 

33  •     The  Forest  Service  Manual  and  associated  directives,  including  land  and  resource 

34  management  plans  for  the  following  National  Forests:  Beaverhead-Deerlodge,  Bitterroot, 

35  Flathead.  Gallatin,  Helena,  Kootenai,  Lewis  and  Clark,  Lolo,  and  portions  of  the  Idaho 

36  Panhandle  National  Forests 
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1  •     The  following  resource  management  plans  for  BLM-administered  lands:  Headwaters 

2  (Lewistown  and  Butte  Field  Offices),  Garnet  (Missoula  Field  Office),  and  Dillon  (Dillon 

3  Field  Office) 

4  •     Montana's  statewide  multimodal  transportation  plan,  TranPlan  21  (Montana  Department  of 

5  Transportation  2002) 

6  •     Planning  documents  for  the  following  counties:  Beaverhead,  Broadwater,  Cascade,  Deer 

7  Lodge,  Flathead,  Gallatin,  Glacier,  Granite,  Jefferson,  Lake,  Lewis  &  Clark,  Liberty, 

8  Lincoln,  Madison,  Meagher,  Mineral,  Missoula,  Park,  Pondera,  Powell,  Ravalli,  Sanders, 

9  Silver  Bow,  Teton,  and  Toole 

1 0  •     The  Swan  Valley  Grizzly  Bear  Conservation  Agreement  (USFWS  et  al.  1 995) 

11  .The  Native  Fish  HCP  (Plum  Creek  1 999) 

1 2  •     The  Stimson  Lumber  Company  HCP 

1 3  For  all  resources  except  socioeconomics,  the  cumulative  effects  analysis  area  is  represented  by  the 

14  planning  area,  which  encompasses  approximately  39  million  acres  in  the  NWLO,  SWLO,  and  CLO. 

15  For  socioeconomics,  the  cumulative  effects  analysis  area  is  represented  by  the  entire  state  of 

1 6  Montana.  The  lands  proposed  for  coverage  under  the  HCP  (approximately  548,500  acres  of  trust 

1 7  lands)  are  described  in  the  affected  environment  discussions  for  each  resource  in  Chapter  4 

1 8  (Affected  Environment  and  Environmental  Consequences). 

1 9  The  present  ownership  and  management  of  land  in  the  planning  area  are  summarized  in  Table  2-5. 

20  The  federal  government  is  the  largest  landholder,  with  the  USPS  managing  the  greatest  area;  more 

21  than  15  million  acres  of  the  39-million-acre  planning  area  are  National  Forest  System  lands.  The 

22  BLM  (1.4  million  acres)  andtheNPS  (1.1  million  acres)  are  other  major  administrators  of  federal 

23  lands  in  the  planning  area.  Tribal  lands,  including  BIA  trust  lands  and  lands  owned  by  the 

24  Confederated  Salish  and  Kootenai  Tribes,  make  up  approximately  1 .6  million  acres  of  the  planning 

25  area.  More  than  17  million  acres  in  the  planning  area  are  owned  by  private  entities,  of  which  Plum 

26  Creek  is  the  largest,  with  almost  1 .4  million  acres. 

27  The  following  sections  of  this  chapter  analyze  cumulative  effects  on  individual  pertinent  resources 

28  in  Chapter  4  (Affected  Environment  and  Environmental  Consequences).  Resources  analyzed 

29  include  only  those  for  which  the  proposed  action  alternatives  would  be  expected  to  have  adverse  or 

30  beneficial  effects.  These  are:  forest  vegetation;  transportation;  soil  resources;  water  resources;  plant 

3 1  species  of  concern,  noxious  weeds,  and  wetlands;  fish  and  fish  habitat;  wildlife  and  wildlife  habitat; 

32  recreation;  cultural  resources,  and  socioeconomics. 

33  The  proposed  action  alternatives  are  not  expected  to  contribute  to  cumulative  effects  on  the 

34  following  resources  for  the  reasons  stated: 

35  •     Air.  At  the  landscape  scale,  there  would  be  no  appreciable  differences  in  effects  on  air 

36  quality  due  to  changes  in  forest  management  activities  among  the  four  alternatives. 

37  Therefore,  the  alternatives  would  not  contribute  incrementally  to  air  quality. 

38  •     Forest  vegetation.  While  the  proposed  alternatives  would  result  in  varying  levels  of 

39  harvest  in  the  analysis  area,  generally  the  associated  vegetation-related  differences  would 

40  not  likely  be  discemable  across  the  landscape  because  of  the  size  of  the  project  area  (greater 

41  than  500,000  acres).  See  Section  4.2.2  (Forest  Vegetation  -  Environmental  Consequences) 

Chapters  5-2  Montana  DNRC 

Cumulative  Ejfects  Draft  EIS 


1  for  additional  details  on  the  effects  of  the  various  alternatives  on  forest  attributes.  Forested 

2  trust  land  management  under  the  proposed  alternatives  would  not  be  expected  to  result  in 

3  any  adverse  or  beneficial  effects  on  forest  vegetation  in  the  HCP  project  area  that  would 

4  contribute  to  cumulative  effects  on  a  landscape  scale  in  the  analysis  area. 

5  Section  5. 1 1  (Climate  Change  in  Montana)  identifies  the  anticipated  effects  of  climate  change, 

6  which  can  not  be  considered  a  proposed  federal  or  non-federal  action,  but  can  reasonably  be 

7  expected  to  contribute  to  effects  on  environmental  resources  in  the  planning  area  during  the  Permit 

8  term.  Additional  discussion  of  climate  change  can  be  found  in  Sections  4. 1 . 1 .2  (Global  Climate 

9  Change)  and  4.9.6  (Effects  of  the  Changed  Circumstances  Process). 

10  5.2  Transportation 

1 1  Factors  affecting  transportation  in  the  cumulative  effects  analysis  area  include  management  of  roads 

12  on  DNRC  lands,  access  to  adjacent  non-DNRC  lands,  management  of  transportation  on  adjacent 

13  lands,  and  public  use  of  roads.  As  population  in  the  planning  area  continues  to  grow,  new 

14  residential,  commercial,  and  industrial  development  will  be  needed,  and  additional  roads  will  be 

15  required  to  link  these  new  areas  of  development.  Notably,  land  use  planning  authority,  including 

16  decisions  about  growth  policy,  sub-division  laws,  and  zoning  regulations,  resides  at  the  local  level. 

17  In  its  policy  paper  on  access  management  and  land  use  planning,  the  Montana  Department  of 

1 8  Transportation  (2007)  observed  that  little  land  use  planning  occurs  outside  the  urban  areas  and  rapid 

19  growth  areas.  This  lack  of  planning  adversely  affects  the  ability  of  state  and  local  transportation 

20  systems  to  anticipate  and  plan  for  new  travel  demands,  which  can  severely  reduce  the  fianction  of 

21  the  arterial  system  (Montana  Department  of  Transportation  2007) 

22  Section  4.4.2  (Transportation  -  Environmental  Consequences)  discussed  changes  in  the 

23  transportation  network  in  the  HCP  project  area  under  the  four  alternatives.  The  three  action 

24  alternatives  would  all  result  in  slightly  fewer  miles  of  new  road  on  forested  trust  lands,  as  compared 

25  to  the  no-action  alternative,  and  therefore  would  result  in  a  somewhat  smaller  overall  road  network 

26  within  the  analysis  area.  Of  the  three  action  alternatives.  Alternative  3  would  result  in  the  fewest 

27  new  roads  on  forested  trust  lands  and  would  not  open  the  Stillwater  Core,  resulting  in  the  smallest 

28  change  in  the  overall  road  network.  All  action  altematives  would  maintain  a  similar  level  of  roads 

29  open  to  public  use  at  least  on  a  seasonal  basis;  however,  this  level  of  public  access  would  be  lower 

30  than  what  would  be  provided  under  Alternative  I . 

3 1  Because  the  transportation  network  in  the  analysis  area  is  dominated  by  roads  on  federal  and  private 

32  lands,  DNRC's  management  actions  under  any  of  the  altematives  would  have  limited  effect  on  the 

33  overall  distribution  of  roads.  Private  landowners  and  land  management  agencies  other  than  DNRC 

34  will  continue  to  develop  most  roads  in  the  planning  area.  DNRC  roads  that  are  associated  with 

35  federally  managed  lands  would  be  most  directly  affected  by  ongoing  USES  transportation 

36  management  dictated  by  the  Grizzly  Bear  Recovery  Plan  (USFWS  1993)  and  individual  forest  plans 

37  for  each  national  forest.  Conversely,  ongoing  and  expected  future  changes  in  land  use  from  forestry 

38  to  residential  development  in  some  portions  of  the  planning  area,  as  well  as  other  regional 

39  population  growth,  are  likely  to  result  in  a  greater  density  of  roads  near  forested  trust  lands  in  future 

40  years.  Increasing  development  and  use  of  lands  adjacent  to  HCP  project  area  lands  would  also 

41  likely  result  in  higher  levels  of  public  use  of  DNRC  roads,  as  well  as  additional  requests  for  roaded 

42  access  across  forested  trust  lands. 
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1  5.3  Soil  Resources 

2  Impacts  on  soil  productivity  and  erosion  in  the  cumulative  effects  analysis  area  are  primarily  the 

3  result  of  resource  extraction,  human  development,  and  natural  processes. 

4  Across  the  planning  area,  soil  productivity  is  likely  decreasing  due  to  the  rate  of  development, 

5  which  permanently  displaces  productive  areas.  Soil  compaction  and  displacement  associated  with 

6  timber  harvest,  is  likely  decreasing  across  the  planning  are  due  to  decreases  in  timber  harvest  on 

7  federal  lands.  Additionally,  land  managers  address  soil  productivity  today  through  the 

8  implementation  of  BMPs.  On  forested  trust  lands,  trends  in  protecting  soil  productivity  have 

9  improved  since  DNRC's  adoption  of  BMPs  in  1987  and  the  SFLMP  in  1996.  Prior  to  this,  poor 

1 0  road  construction  and  logging  practices  led  to  excessive  levels  of  soil  compaction  and  displacement, 

1 1  as  well  as  accelerated  rates  of  soil  erosion  on  forested  landscapes.  Most  of  the  sites  where  soils 

1 2  were  affected  by  poor  historical  logging  practices  have  recovered,  are  revegetated,  and  are 

1 3  considered  relatively  stable. 

14  Similar  trends  are  also  occurring  on  other  forestlands  within  the  planning  area.  Federal  agencies 

1 5  and  private  forestland  managers  have  also  adopted  BMPs  as  a  way  to  avoid  or  minimize  effects  of 

16  forest  management  activities  on  soil  productivity.  Ongoing  statewide  monitoring  of  BMP 

1 7  application  rates  and  effectiveness  enables  DNRC  and  other  forestland  managers  to  evaluate  how 

1 8  well  BMPs  are  being  implemented,  whether  they  are  fiinctioning  as  intended,  and  whether  any 

1 9  modifications  are  necessary  to  improve  effectiveness.  This  statewide  monitoring  and  adaptive 

20  management  approach  by  private,  state,  and  federal  forestland  managers  helps  guide  each  of  the 

2 1  land  management  programs  by  identifying  where  improvements  are  and  are  not  occurring  on  a 

22  statewide  basis,  thereby  addressing  the  cumulative  nature  of  impacts  to  soil  productivity  within  the 

23  analysis  area.  The  HCP  alternatives  would  not  contribute  to  cumulative  effects  on  soil  productivity 

24  differently  fi-om  current  practices  aside  from  potentially  harvesting  a  greater  area  per  year  under  an 

25  increased  annual  sustainable  yield.  Under  Ahematives  2  and  4,  soil  disturbance  from  forest 

26  management  activities  within  the  Stillwater  Core  would  contribute  to  cumulative  impacts  on  soil 

27  productivity  within  that  area,  because  in  that  area  harvest  and  road  building  activities  are  currently 

28  limited. 

29  Erosion  is  a  natural  process  that  can  be  exacerbated  by  human  activities  and  developments, 

30  including  resource  extraction.  Today,  most  land  management  agencies  (public  and  private) 

3 1  implement  best  practices  in  designing  roads  or  other  aspects  of  their  projects  to  minimize  site 

32  erosion  and  avoid  ongoing  erosion  issues.  On  forested  trust  lands,  surface  erosion  from  roads  and 

33  stream  crossings  constitute  the  majority  of  identified  problem  sites  remaining  from  historical  forest 

34  management  activities.  This  is  likely  true  for  federal  and  private  lands  as  well.  However,  numerous 

35  plans  are  in  place  to  address  problem  sites  resulting  from  historical  practices  including  the  Plum 

36  Creek  HCP,  National  Forest  Plans,  and  restoration  efforts  related  to  bull  trout  streams  (see  Section 

37  5.7,  Fish  and  Fish  Habitat).  As  a  result  of  these  actions,  cumulatively  across  the  planning  area, 

38  erosion  is  likely  decreasing,  particularly  within  bull  trout  and  other  sensitive  fish  watersheds.  The 

39  HCP  acfion  alternatives  are  expected  to  contribute  to  this  positive  trend  by  further  reducing  erosion 

40  from  road  problem  sites  and  stream  crossings  in  the  project  area  and  by  implementing  corrective 

41  actions  on  grazing  licenses  in  a  more  timely  manner.  While  human  development  is  increasing, 

42  which  has  the  potential  to  contribute  to  further  erosion,  best  practices  implemented  by  these  projects 

43  are  also  expected  to  maintain  or  reduce  erosion  within  the  planning  area. 
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1  5.4  Water  Resources     .,,.,,„,.  ,,,.,^-, 

2  As  discussed  in  Section  4.6.2  (Water  Resources  -  Environmental  Consequences),  effects  of  the 

3  action  alternatives  on  water  resources  are  related  to  the  management  changes  proposed,  the  current 

4  conditions  of  the  analysis  area,  and  proportion  of  the  analysis  area  influenced  by  those  changes. 

5  Water  quality  in  the  analysis  area  is  affected  primarily  by  the  widths  of  and  allowable  activities 

6  within  streamside  buffers,  management  commitments  concerning  water  quality,  and  the  location 

7  and  maintenance  of  forest  roads.  The  water  quality  characteristics  potentially  affected  by  these 

8  management  activities  include  water  temperature,  dissolved  oxygen,  turbidity,  and  sedimentation 

9  impacts  to  aquatic  habitat.  In  many  cases,  water  conservation  and  water  quality  protection 

1 0  requirements  on  federal  lands  are  likely  more  stringent  than  those  on  forested  trust  lands.  Notably, 

1 1  in  most  basins,  forested  trust  lands  play  a  comparatively  small  role  in  determining  the  total 

1 2  disturbance  area  because  they  are  spread  throughout  the  state  and  inter-mixed  with  numerous  other 

1 3  land  uses. 

1 4  As  discussed  in  Section  4.6. 1 . 1  (Water  Resources  -  Regulatory  Framework),  under  all  four 

1 5  alternatives,  activities  with  the  potential  to  affect  water  quality  would  be  subject  to  the  same  federal, 

1 6  state,  and  local  regulations  currently  used  to  protect  the  quality  of  United  States,  and  state  waters. 

1 7  Existing  regulations  for  forest  management  activities  require  management  and  minimization  of 

18  point  sources  and  non-point  sources  of  pollution,  in  compliance  with  the  CWA.  These  regulations 

19  and  associated  BMPs  have  been  designed  to  minimize  or  avoid  the  potential  occurrence  of  adverse 

20  effects  from  forestry  and  related  activities  on  water  quality  and  aquatic  resources.  State  rules  and 

21  BMPs  essentially  serve  as  mitigation  measures  that  address  forest  management  activities  in  upland 

22  as  well  as  riparian  areas  with  the  intent  of  managing  and  minimizing  non-point  source  pollution,  in 

23  compliance  with  the  CWA. 

24  Streamside  management  rules  and  requirements  for  addressing  stream  modifications  that  have  been 

25  designed  to  protect  water  resources  and  hydrology  and  that  are  contained  in  existing  federal  and 

26  state  regulations  would  continue  to  be  enforced  under  all  four  alternatives.  Road  maintenance 

27  required  by  state  rules  would  be  expected  to  reduce  the  flow-routing  efficiency  to  drainages 

28  throughout  the  analysis  area.  These  practices  would  not  only  minimize  the  amount  of  direct 

29  overland  flow  from  road  surfaces  to  streams,  but  also  minimize  the  potential  for  subsurface  flow 

30  interception  routing  to  surface  waters. 

3 1  Under  the  action  alternatives,  the  CWE  conservation  strategy  would  consist  primarily  of  a 

32  monitoring  and  evaluation  strategy  that  follows  the  existing  ARMs.  In  addition,  projects  in 

33  watersheds  with  a  high  risk  of  CWE  would  be  required  to  include  mitigation  that  reduces  the  overall 

34  watershed  risk  to  moderate  or  low.  This  mitigation  requirement  would  result  in  a  lower  risk  of 

35  cumulative  effects,  compared  to  Alternative  1.  All  three  action  alternatives  would  include  a  process 

36  for  developing  project-level  thresholds  based  on  streambank  stability,  beneficial  water  uses,  and 

37  watershed  conditions.  Alternative  3  would  reduce  the  risk  of  CWE  even  more  than  Alternatives  2 

38  and  4  by  imposing  more  restrictive  thresholds  and  more  oversight.  Under  Alternative  3,  if  the  ECA 

39  in  an  HCP  watershed  exceeds  25  percent,  a  Level  3  watershed  analysis  would  be  required.  If  that 

40  analysis  indicates  a  moderate  or  high  level  of  watershed  risk,  a  mitigation  plan  would  be  submitted 

4 1  for  review  and  approval  by  the  USFWS. 
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1  In  addition  to  increased  requirements  for  CWE,  timelines  for  identifying  and  correcting  erosion 

2  problems  would  vary  by  alternative.  Decreasing  the  amount  of  time  to  correct  problems  that  deliver 

3  sediment  to  streams  would  decrease  the  cumulative  amount  of  sediment  delivery  from  these 

4  problem  sites.  Consequently,  Alternative  3  would  result  in  the  least  amount  of  cumulative  sediment 

5  delivery  over  the  Permit  term  because  it  would  require  the  shortest  timelines  for  inspecting  and 

6  repairing  sediment  delivery  problems.  Alternative  2  would  also  place  time  restrictions  on 

7  identification  and  corrective  actions,  but  to  a  lesser  extent  than  Alternative  3.  Alternative  4  would 

8  be  the  least  restrictive  of  the  action  alternatives,  but  would  still  require  some  timelines  not  required 

9  in  the  current  program  and  Alternative  1 . 

1 0  As  discussed  in  Section  4.6.2  (Water  Resources  -  Environmental  Consequences),  under  all  four 

1 1  alternatives,  improvements  in  water  quality  would  be  expected  to  occur  gradually  throughout  the 

12  analysis  area  as  regulations  guide  new  road  construction  and  maintenance,  riparian  area 

1 3  management,  land  use  planning,  and  other  common  forestry  and  wood  products  manufacturing 

14  activities.  BMPs  that  reduce  the  occurrence  of  channelized  flows  would  reduce  sediment  loading  to 

1 5  streams.  Provisions  for  understory  and  live  tree  retention  prescribed  for  various  types  of 

16  waterbodies  could  potentially  reduce  water  temperature  effects.  Alternative  3,  followed  by 

1 7  Alternatives  2  and  4,  would  add  requirements  to  more  quickly  identify  and  correct  erosion  problems 

1 8  affecting  water  quality  and  reduce  cumulative  sediment  delivery  to  streams  over  the  Permit  term 

1 9  from  those  sites.  There  would  be  some  likelihood,  however,  that  individual  management  actions 

20  would  induce  localized  changes  in  water  quality.  There  are  also  risks  that  some  water  quality 

21  problems  could  go  undetected. 

22  5.5  Plant  Species  of  Concern,  Noxious  Weeds,  and  Wetlands 

23  All  alternatives  would  implement  current  practices  (ARMs  and  MCA)  that  address  plant  SOC, 

24  noxious  weeds,  and  wetlands.  However,  under  the  action  alternatives,  some  conservation 

25  commitments  would  result  in  indirect  benefits  to  plant  SOC  and  wetlands,  as  well  as  expanded 

26  efforts  to  control  the  spread  of  noxious  weeds.  See  the  discussions  of  environmental  consequences 

27  in  Section  4.7  (Plant  Species  of  Concern,  Noxious  Weeds,  and  Wetlands)  for  additional  information 

28  on  project  effects  on  these  resources. 

29  Increased  awareness,  improved  oufreach  programs,  and  requirements  for  addressing  plant  SOC, 

30  noxious  weeds,  and  wetlands  in  public  and  private  projects  have  all  contributed  to  greater  protection 

31  of  plant  SOC  and  wetlands  and  greater  efforts  to  control  the  spread  of  noxious  weeds  throughout  the 

32  cumulative  effects  analysis  area.  However,  private  development,  road  construction,  agriculture  and 

33  grazing,  and  increased  demand  on  remote  areas  for  recreation  all  contribute  to  the  degradation  of 

34  wetlands,  potential  depletion  of  plant  SOC  populations,  and  spread  of  noxious  weeds. 

35  The  indirect  benefits  of  the  conservation  commitments  implemented  under  the  HCP  on  plant  SOC, 

36  along  with  ongoing  trends  to  identify  and  protect  these  populations,  may  contribute  to  cumulative 

37  benefits  for  this  resource  in  the  analysis  area.  Likewise,  indirect  benefits  of  the  conservation 

38  commitments  implemented  under  the  HCP  on  controlling  the  spread  of  noxious  weeds,  along  with 

39  ongoing  trends  to  identify,  eradicate,  and  contain  noxious  weeds,  may  contribute  to  cumulative 

40  benefits  for  this  resource  in  the  analysis  area.  However,  the  factors  contributing  to  the  spread  of 

41  noxious  weeds  in  the  analysis  area  may  overwhelm  these  beneficial  effects  over  time. 


Chapter  5  5-6  Montana  DNRC 

Cumulative  Effects  Draft  EIS 


1  Ongoing  forest  management  road  construction  may  contribute  to  minor  wetland  losses;  however, 

2  direct  fill  of  wetlands  would  be  subject  to  CWA  Section  404  permitting  and  mitigation 

3  requirements.  Additionally,  effects  of  road  maintenance  activities  on  wedands  near  roads,  including 

4  sedimentation  and  pollution,  would  be  minimized  through  the  ARMs,  which  require  assessment, 

5  prioritization,  and  maintenance  to  reduce  road  problem  sites  generating  sediment  delivery  to 

6  wetlands  and  streams,  and  the  HCP  aquatic  conservation  strategy  commitments  to  expedite  these 

7  activities  at  high-priority  sites  during  the  Permit  term.  All  forest  management  projects  on  private 

8  lands  would  apply  BMPs  required  by  state  law,  and  those  on  federally  administered  lands  would 

9  comply  with  USPS  and  BLM  regulations.  These  measures  would  further  limit  cumulative  effects 
10  on  wedands  across  the  analysis  area. 

1 1  5.6  Fish  and  Fish  Habitat 

12  For  fisheries  resources,  cumulative  effects  are  those  collective  impacts  specifically  affecting 

1 3  watershed  resource  features  including  water  yield,  flow  regimes,  channel  stability,  and  in-stream 

14  and  upland  sedimentation  due  to  surface  erosion  and  mass  wasting.  These  factors  have  the  potential 

15  to  affect  all  aquatic  species  in  the  cumulative  effects  analysis  area,  including  the  HCP  fish  species 

16  (bull  trout,  Columbia  redband  trout,  and  westslope  cutthroat  trout).  At  the  scale  of  this  analysis,  all 

1 7  three  HCP  fish  species  would  be  affected  similarly  by  plans  and  actions  on  lands  managed  by  other 

1 8  entities  in  the  planning  area,  except  as  otherwise  noted. 

1 9  Although  the  primary  aquatic  goal  of  the  three  acfion  alternatives  is  to  conserve  and  protect  fish 

20  habitat  within  the  planning  area,  only  a  relatively  small  portion  of  the  planning  area  consists  of  land 

21  managed  by  DNRC.  Only  about  5  percent  of  the  stream  miles  in  the  planning  area  (see  Table  E4-4 

22  in  Appendix  E,  EIS  Tables),  that  support  at  least  one  of  the  HCP  fish  species,  occur  on  HCP  project 

23  area  lands.  In  addition,  a  substantial  portion  of  the  forested  trust  lands  occur  on  somewhat  dispersed 

24  parcels,  thereby  limiting  the  ultimate  influence  that  DNRC  activifies  have  on  the  overall  stream 

25  habitat  quality. 

26  Increased  amounts  of  impervious  surface  associated  with  future  development  in  the  cumulative 

27  effects  analysis  area  pose  an  increased  risk  of  adverse  effects  on  water  quality,  water  quantity, 

28  hydrology,  and  habitat  quality  for  fish  and  other  aquatic  species.  In  addition,  forestry  and  road 

29  construction  and  operation  on  federally  administered  lands  in  the  planning  area  would  continue  to 

30  contribute  to  impacts  to  fisheries  habitat  to  a  far  greater  extent  than  DNRC  actions  due  to  the  much 

3 1  larger  land  base. 

32  Although  several  counties  in  the  planning  area  are  pursuing  new  regulations  for  streamside  setbacks 

33  to  protect  water  quality  for  municipal  uses  and  for  conservafion  offish  resources,  the  outcome  and 

34  effectiveness  of  these  regulations  is  unknown.  Therefore,  in  areas  where  DNRC  parcels  are 

35  associated  with  adjacent  private  land,  fiiture  development  would  interact  with  DNRC  management 

36  to  affect  aquatic  habitat  for  fish.  However,  in  many  cases,  DNRC's  actions  would  serve  to  protect 

37  or  enhance  conditions. 

38  Recent  and  ongoing  native  trout  and  habitat  conservation  monitoring  programs  and  habitat 

39  restoration  activities  have  occurred  throughout  many  watersheds  in  western  Montana.  These 

40  activities  are  typically  conducted  by  MFWP,  but  often  involve  other  agencies,  tribes,  and  private 
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1  partners.  While  a  majority  of  these  activities  were  initiated  in  response  to  the  ESA  hsting  of  bull 

2  trout,  the  efforts  to  assess  and  improve  habitat  quantity  and  quality,  improve  fish  passage 

3  conditions,  and  assess  fish  populations  will  improve  the  overall  knowledge  base  for  all  native 

4  species.  This  increased  knowledge  will  lead  to  greater  protection  levels  for  these  populations  and 

5  priority-based  habitat  improvement  efforts,  similar  to  the  proposed  HCP. 

6  Currently,  restoration  projects  are  funded  by  a  variety  of  public  and  private  sources,  including  EPA 

7  Superfijnd,  Clark  Fork  Natural  Resource  Damage  Program,  Avista  Native  Salmonid  Restoration 

8  Program,  Kerr  Dam  Mitigation,  other  Federal  Energy  Regulatory  Commission-related  projects, 

9  Bonneville  Power  Administration,  MFWP  license  revenue,  Montana's  Future  Fisheries 

10  Improvement  Program  of  1995,  Montana  Bull  Trout  and  Cutthroat  Trout  Enhancement  Program  of 

1 1  1999,  Fisheries  Restoration  and  Irrigation  Mitigation  Act  fiands,  ESA  partnership  and  stewardship 

12  grants,  USFWS  Partners  for  Fish  and  Wildlife  funding.  Bring  Back  the  Natives  and  other  sources  of 

13  USPS  fianding,  and  numerous  other  programs  throughout  the  planning  area.  Among  the  goals  of 

14  these  projects  are  the  following:  (1)  protecting  habitat  for  native  fish  and  wildlife  populations; 

1 5  (2)  reconnecting  fi-agmented  habitats;  (3)  restoring  in-channel  habitat  structure,  fiinction,  and 

16  complexity;  (4)  restoring  riparian  and  wetland  habitats  and  floodplain  function;  and  (5)  restoring 

1 7  watershed  fianction  and  condition. 

1 8  The  Plum  Creek  Native  Fish  HCP  (and  associated  Stimson  HCP)  is  similar  to  DNRC's  proposed 

1 9  HCP,  with  regard  to  the  goals  of  conserving,  protecting,  and  enhancing  habitat  for  native  trout 

20  species.  The  Plum  Creek  HCP  covers  approximately  1 .6  million  acres  (647,500  hectares)  of  land, 

2 1  mostly  within  western  Montana,  including  some  of  the  same  drainages  as  the  proposed  HCP 

22  (USFWS  et  al.  2000b). 

23  In  2000,  the  State  of  Montana  adopted  a  bull  trout  restoration  plan,  developed  through  the 

24  collaborative  efforts  of  the  Montana  Bull  Trout  Restoration  Team  and  the  Bull  Trout  Scientific 

25  Group  (MBTRT  2000).  This  plan  coordinates  voluntary  state  restoration  efforts  to  complement 

26  federal  recovery  efforts,  and  emphasizes  the  protection  and  restoration  of  the  best  remaining 

27  spawning  and  rearing  habitat,  maintaining  genetic  diversity  represented  by  the  remaining  local 

28  populations,  and  reestablishing  and  maintaining  historical  connectivity.  As  a  result,  substantial 

29  progress  has  begun  to  occur,  particularly  in  the  areas  of  habitat  restoration  and  protection, 

30  restoration  of  migratory  connectivity,  and  promotion  of  bull  trout  public  education  and  outreach. 

3 1  Additional  efforts  are  underway  to  reduce  the  effect  of  dams  on  native  fish  populations.  These 

32  efforts  include  the  removal  of  substantial  barriers  to  fish  movement,  such  as  on  the  Clark  Fork 

33  River.  Once  Milltown  Dam  is  removed,  it  will  be  possible  for  bull  trout  from  Lake  Pend  Oreille  to 

34  return  to  the  headwaters  of  the  Clark  Fork  River  (through  a  combination  of  trap  and  transport  as 

35  well  as  natural  migration)  for  the  first  time  in  a  century.  Benefits  of  restoring  fish  passage 

36  throughout  this  system,  which  includes  passage  at  three  major  hydroelectric  dams  and  the  removal 

37  of  the  Milltown  Dam,  are  unlikely  to  be  measured  in  the  near  term,  but  are  expected  to  gradually 

38  improve  the  viability  of  native  fish  populations  in  many  portions  of  the  watershed.  In  addition  to 

39  improving  connectivity,  the  development  of  agreements  at  various  dams  throughout  western 

40  Montana,  allow  the  release  of  additional  water  during  particularly  sensitive  periods  to  enhance 

4 1  downstream  fish  habitat  conditions. 
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1  Substantial  efforts  are  also  underway  to  clean  up  areas  affected  by  historical  mining  operations, 

2  throughout  western  Montana,  to  improve  water  quality  and  overall  fish  habitat.  For  example, 

3  approximately  6.6  million  cubic  yards  of  toxic  sediments  accumulated  behind  Milltown  Dam  from 

4  upstream  copper  mining  and  smelting  operations  at  Butte  and  Anaconda  will  be  removed  with  the 

5  Milltown  Dam  removal  project.  This  dam  removal  project  would  also  eliminate  habitat  for  a 

6  predatory  fish,  such  as  northern  pike  (Schmetterling  and  Bemd-Cohen  2002).  All  of  these  factors 

7  are  expected  to  benefit  native  trout  populations  in  this  watershed,  and  similar  activities  are  occurring 

8  in  other  areas  of  the  state  to  benefit  these  species. 

9  When  considering  all  land  uses  and  current  actions  within  the  planning  area,  no  significant 

10  cumulative  effects  are  anticipated  under  any  of  the  alternatives.  Based  on  specific  commitments, 

1 1  the  action  alternatives  may  be  slightly  more  successfiil  at  minimizing  cumulative  effects  of  DNRC 

1 2  actions  on  the  HCP  project  area,  although  in  all  cases,  HCP  aquatic  species  habitat  would  not  be 

1 3  substantially  degraded.  Current  actions  as  discussed  above  should  result  in  an  overall  benefit  to 

14  aquatic  habitat  and  fish  species,  specifically  federally  and  state-listed  native  trout  populations, 

1 5  targeted  by  numerous  recovery  plans  and  actions.  The  cumulative  effects  of  DNRC  forest 

1 6  management  activities  on  HCP  fish  species  habitat  are  expected  to  decrease  to  some  degree  for  all 

1 7  of  the  alternatives  over  the  50-year  Permit  term. 

1 8  As  compared  to  blocked  lands  (i.e.,  Stillwater  Block  or  Swan  River  State  Forest),  there  is  a  greater 

19  risk  fi^om  cumulative  effects  on  small,  isolated  HCP  project  area  parcels,  particularly  those 

20  surrounded  by  industrial  forestland  or  suburban  development.  This  is  due  to  the  watershed-wide 

21  nature  of  cumulative  effects,  and  because  DNRC  rules  and  regulations  on  CWE  are  limited  to 

22  DNRC  lands,  which  can  represent  only  a  fi'action  of  the  overall  watershed.  However,  because 

23  DNRC's  CWE  screening  process  incorporates  landscape-level  conditions  and  considers  adjacent 

24  land  uses  and  activities,  no  significant  adverse  cumulative  effects  are  anticipated  on  HCP  aquatic 

25  species. 

26  Existing  laws  and  regulations,  including  MEPA  and  the  Montana  Cumulative  Watershed  Effects 

27  Cooperative  Memorandum  of  Understanding  (Young  1989)  provide  some  guidance  in  assessing  the 

28  potential  CWE  as  a  result  of  a  proposed  action.  However,  due  to  generally  high  levels  of 

29  environmental  variability  and  different  interpretations  of  environmental  risk,  the  no-action 

30  alternative  would  not  necessarily  establish  specific  standards  or  thresholds  to  define  potential  impact 

3 1  levels  for  all  management  activities.  For  example,  although  specific  watershed  thresholds  for  CWE 

32  would  be  established  under  Alternative  1,  no  commitment  exists  to  include  mitigation  for  actions  in 

33  high-risk  watersheds.  Under  Alternative  1,  existing  DNRC  commitments  would  provide  the 

34  underlying  guidelines  for  the  management  of  forested  trust  lands,  and  result  in  exisfing  problem 

35  areas  on  forested  trust  lands  (i.e.,  problem  roads)  being  addressed  over  time.  This  is  expected  to 

36  result  in  an  overall  improvement  in  habitat  conditions  and  a  net  benefit  to  aquatic  species  in  the 

37  HCP  project  area,  compared  to  environmental  conditions  resulting  from  activities  conducted  under 

38  older  regulations. 

39  While  Alternative  2  is  similar  to  Alternative  1 ,  it  provides  some  additional  protection  because  the 

40  screening  process  includes  all  forest  management  projects,  including  those  categorically  excluded 

41  fi-om  MEPA  analysis,  hi  addition.  Alternative  2  provides  a  mechanism  for  implementing  mitigation 

42  measures  for  projects  with  high  risks  of  cumulative  effects.  Alternative  2  also  includes  an  adaptive 

43  management  approach  for  minimizing  cumulative  effects  through  the  monitoring  activities  for  the 
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1  individual  habitat  components  described  above.  Potential  cumulative  effects  on  scattered  DNRC 

2  parcels  and  those  from  other  land  uses  and  actions  within  the  analysis  area  are  similar  to  those 

3  discussed  for  Alternative  1.  Alternative  3  would  frirther  lessen  risk  of  cumulative  effects  by 

4  mitigation  plans  for  management  activities  with  either  a  moderate  or  high  cumulative  watershed 

5  risk.  Altemative  4  would  provide  the  same  level  of  protection  as  Alternative  2. 

6  5.7  Wildlife  and  Wildlife  Habitat 

7  Cumulative  effects  to  wildlife  species  in  the  analysis  area  would  be  associated  with  the  effects  of 

8  expanding  human  presence,  as  well  as  habitat  management  policies  on  federal  and  private  lands. 

9  The  rapidly  growing  human  population  in  the  planning  area  is  one  of  the  most  prominent  factors 

1 0  affecting  wildlife  populations.  As  the  number  of  people  increases  in  a  particular  area,  so  does  the 

1 1  amount  of  residential  development,  with  the  attendant  loss  of  wildlife  habitat.  Where  habitat  loss 

12  occurs  in  areas  that  provide  connectivity  between  populations  or  sub-populations  of  a  particular 

13  species,  the  risk  of  isolation  and  diminished  viability  increases.  Similarly,  increased  recreational 

14  use  in  forested  areas  poses  an  increased  risk  of  disturbance  or  displacement  of  some  species,  as  well 

15  as  adverse  interactions  with  humans. 

16  An  example  of  population  growth  in  the  planning  area  is  provided  by  Flathead  County,  where  the 

17  population  increased  from  39,460  in  1970  to  83,172  in  2005  (Flathead  County  2007).  This  equates 

18  to  an  average  annual  increase  of  2.1  percent.  In  contrast,  the  annual  growth  rate  of  the  planning  area 

19  as  a  whole  was  1.2  percent  between  2005  and  2006,  and  the  growth  rate  for  the  state  of  Montana 

20  was  0.9  percent  (Table  4.13-2).  This  population  influx  in  the  planning  area  has  created  demand  for 

2 1  new  residential  development  and  subdivisions  of  larger  parcels.  Land  uses  change  when  portions  of 

22  larger  ownerships  primarily  managed  for  resource  use,  such  as  forestry  or  agriculture,  are  sold  in  a 

23  series  of  smaller  transactions  to  buyers  of  property  for  residential  or  recreational  development. 

24  Effective  land  use  controls  are  much  more  difficult  to  establish  when  there  are  multiple  owners  with 

25  divergent  interests  as  compared  to  large  single  landowners.  Development  for  new  residents  is 

26  encroaching  on  previously  undeveloped  areas,  especially  those  adjacent  to  public  lands. 

27  A  large  amount  of  lands  in  the  planning  area  is  under  federal  ownership.  In  these  areas,  residential 

28  development  is  almost  non-existent;  instead,  the  primary  risk  to  wildlife  populations  is  associated 

29  with  habitat  modification  (e.g.,  changes  in  the  distribution  of  forest  successional  stages  due  to 

30  timber  harvest)  and  disturbance  due  to  human  activities  (recreation,  forest  management,  etc.). 

3 1  These  risks  are  managed  through  the  provisions  in  the  Grizzly  Bear  Recoveiy  Plan  (USFWS  1 993), 

32  the  Northern  Rocky  Mountain  Gray  Wolf  Recoveiy  Plan  (USFWS  1987),  as  well  as  the  Northern 

33  Rockies  Lynx  Management  Direction  (USFS  2007a).  Risk  reduction  provisions  in  these  plans  are 

34  also  likely  to  benefit  other  species  that  are  sensitive  to  human  disturbance. 

35  Plum  Creek  is  another  prominent  landowner  within  the  planning  area  and  is  currently  in  the  process 

36  of  selling  a  large  proportion  of  its  lands.  The  Trust  for  Public  Lands  and  The  Nature  Conservancy 

37  are  actively  purchasing  3 10,000  acres  of  forested  lands  from  Plum  Creek  through  the  Montana 

38  Working  Forests  Project.  Ultimately,  these  lands  will  be  sold  to  Federal,  state,  and  private  entities 

39  to  be  managed  to  meet  the  following  goals:  protection  of  wildlife  habitat,  sustainable  harvest  of 

40  timber,  and  maintenance  of  public  access.  This  will  ensure  that  additional  lands  in  the  planning  area 

41  continue  to  provide  habitat  for  wildlife  and  linkages  to  other  habitats. 
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1  Federal  land  management  agencies  such  as  the  USPS  and  BLM  must  conduct  management  actions 

2  on  their  lands  so  that  ESA-listed  species,  such  as  grizzly  bears,  are  not  jeopardized.  Interagency 

3  grizzly  bear  management  guidelines  have  been  developed  for  these  lands.  In  addition,  the  state  of 

4  Montana  has  a  grizzly  bear  policy  (ARM  12.9.103)  that  outlines  policy  guidelines  for  MFWP  to 

5  promote  the  conservation  of  grizzly  bears  in  Montana.  Other  regionally  specific  management  plans 

6  include  the  Grizzly  Bear  Management  Plan  for  Southwestern  Montana  2002-2012  (MFWP  2002c), 

7  and  \arious  tribal,  national  forest,  and  national  park  plans  and  policies.  Most  of  these  management 

8  plans  are  centered  on  three  major  themes:  management  of  habitat  to  ensure  grizzly  bears  have  large 

9  expanses  of  suitable  inter-connected  lands  in  which  to  exist,  management  of  grizzly-human 

10  interactions,  and  research  to  determine  the  population  size  and  trends  to  ensure  that  grizzly  bear 

1 1  populations  are  not  being  jeopardized.  National  Forest  System  lands  in  the  planning  area  are 

12  managed  to  maintain  viable  populations  of  existing  native  vertebrate  species,  which  includes 

13  providing  for  adequate  fish  and  wildlife  habitat.  Forest  supervisors  have  the  authority  to  close  or 

14  restrict  the  use  of  areas  to  minimize  the  risk  of  conflicts  between  humans  and  grizzly  bears. 

1 5  On  National  Forest  System  lands  that  are  classified  as  occupied  lynx  habitat,  the  Northern  Rockies 

1 6  Lynx  Management  Direction  establishes  standards  and  guidelines  with  the  objective  of  conserving 

1 7  and  promoting  recovery  of  Canada  lynx  by  reducing  or  eliminating  adverse  effects  from  land 

18  management  activities,  while  preserving  the  overall  direction  of  multiple-use  land  management 

19  (USPS  2007a).  The  management  direction  establishes  requirements  for  the  maintenance  of  suitable 

20  lynx  habitat  within  LAUs  and  limits  pre-commercial  thinning  within  winter  snowshoe  hare  habitat. 

2 1  The  direction  document  also  includes  non-mandatory  guidelines  for  maintaining  denning  habitat, 

22  limiting  the  expansion  of  compacted  snow  routes,  and  minimizing  the  effects  of  new  road 

23  construction.  Collectively,  these  standards  and  guidelines  are  expected  to  result  in  a  trend  toward 

24  greater  consideration  of  the  needs  of  lynx  on  National  Forest  System  lands  in  the  analysis  area. 

25  Some  of  the  recovery  efforts  identified  in  Section  5.7  (Fish  and  Fish  Habitat)  are  also  aimed  at 

26  wildlife  species.  For  example,  some  road  decommissioning  projects  on  federal  lands  are  being 

27  implemented  with  the  goal  of  increasing  the  availability  of  security  habitat.  In  addition,  one  of  the 

28  goals  of  the  restoration  projects  initiated  by  the  Confederated  Salish  and  Kootenai  Tribes  is  the 

29  reduction  of  wildlife-human  conflicts.  Conversely,  in  areas  where  land  use  is  shifting  from  forestry 

30  to  residential  and  other  development,  grizzly  bears  are  being  displaced  from  traditional  use  areas. 

3 1  Throughout  the  planning  area,  the  USFWS"  strategy  is  to  emphasize  the  protection  of  listed  species 

32  on  federal  lands  while  maintaining  the  security  of  corridors  and  linkages  through  other  lands. 

33  Under  the  action  alternatives,  management  of  HCP  project  area  lands  would  address  this  strategy  by 

34  managing  large  blocks  of  lands  differently  from  scattered  parcels  and  also  in  providing  linkage 

35  habitat  on  trust  lands  adjacent  to  private  and  federal  lands. 

36  When  considering  all  land  uses  and  current  actions  within  the  cumulative  effects  analysis  area,  no 

37  appreciable  cumulative  effects  are  anticipated  under  any  of  the  alternatives.  Based  on  specific 

38  commitments,  the  action  alternatives  may  be  slightly  more  successful  at  minimizing  cumulative 

39  effects  of  DNRC  actions  in  the  HCP  project  area.  On  federal  lands,  the  plans  and  programs 

40  discussed  above  should  result  in  an  overall  benefit  to  wildlife  species  and  habitat,  specifically  to 

41  federally  and  state-listed  species,  which  are  targeted  by  numerous  recovery  plans  and  actions.  The 

42  cumulative  effects  of  DNRC  forest  management  activities  on  terrestrial  HCP  species  and  habitat  are 

43  expected  to  decrease  to  some  degree  for  all  of  the  alternatives  over  the  50-year  Permit  term. 
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1  Management  of  forested  trust  lands  under  the  action  alternatives  would  complement  the  direction 

2  provided  by  the  recovery  plans  and  the  Northern  Rockies  Lynx  Management  Direction,  particularly 

3  the  Stillwater  Block  and  the  Swan  River  State  Forest,  where  large  blocks  of  forested  trust  lands  abut 

4  areas  of  federal  ownership.  Compared  to  Alternative  1 ,  HCP  conservation  commitments  designed 

5  to  reduce  the  risk  of  bear- human  encounters  and  minimize  the  risk  of  displacement  from  key 

6  habitats  during  key  periods  would  increase  the  amount  of  area  where  such  considerations  are  a 

7  primary  factor  in  land  use  decisions.  This  would  likely  reduce  the  risk  of  adverse  cumulative 

8  impacts  on  species  that  are  sensitive  to  human  disturbance  that  use  the  same  seasonal  habitats 

9  important  to  grizzly  bears. 

1 0  Within  the  Stillwater  State  Forest,  Alternatives  2  and  4  would  be  expected  to  result  in  an  increased 

1 1  risk  of  adverse  cumulative  effects  on  species  that  are  sensitive  to  disturbance  or  displacement, 

12  compared  to  Alternatives  1  and  3.  This  would  be  the  result  of  the  reduced  availability  of  area 

1 3  managed  as  grizzly  bear  security  core  in  the  Stillwater  Block,  considered  in  conjunction  with  the 

14  growing  demand  for  recreational  opportunities  on  public  lands.  The  elevated  risk  of  disturbance 

1 5  would  be  partially  offset  by  the  provision  of  quiet  areas,  where  management  activities  would  be 

16  restricted  in  certain  key  habitats  during  important  seasons  of  the  year. 

17  Compared  to  blocked  land  (i.e.,  Stillwater  Block  or  Swan  River  State  Forest),  there  is  a  greater  risk 

18  of  management  related  impacts  on  small,  isolated  HCP  parcels  surrounded  by  industrial  foresdand 

19  or  suburban  development.  This  is  due  to  the  potential  isolation  of  such  parcels  from  other  areas  that 

20  provide  similar  habitat,  and  because  DNRC  rules  and  regulations  are  limited  to  forested  trust  lands. 

2 1  If  management  of  adjacent  private  lands  results  in  adverse  effects  on  wildlife  habitat,  remnant 

22  patches  of  suitable  habitat  on  forested  trust  lands  may  not  be  able  to  support  viable  populations  of 

23  species  that  depend  on  a  particular  habitat  type.  For  HCP  species  and  those  with  similar  habitat 

24  requirements,  HCP  conservation  commitments  may  offset  such  adverse  cumulative  effects 

25  associated  with  management  policies  and  actions  on  adjacent  private  lands.  Management  of 

26  forested  trust  lands  under  the  HCP  conservation  commitments  may  provide  cumulative  benefits  to 

27  species  (including  grizzly  bear  and  Canada  lynx)  for  which  other  management  agencies  have 

28  established  plans,  policies,  and  efforts  aimed  at  recovery. 


29  5.8  Recreation 

30  The  primary  factor  affecting  recreation  in  the  cumulative  effects  analysis  area  is  access,  particularly 

3 1  motorized  access.  Under  all  four  alternatives,  the  demand  for  recreation  opportunities  throughout 

32  the  planning  area  would  be  expected  to  increase  with  increasing  population  and  tourism  in  western 

33  Montana.  The  supply  of  recreational  opportunities  would  be  governed  by  the  availability  of  sites 

34  where  people  can  engage  in  recreational  activities,  and  by  the  accessibility  of  such  sites.  As 

35  recreational  demand  grows,  so  does  the  demand  for  motorized  public  access,  along  with  the  demand 

36  for  areas  where  people  may  participate  in  non-motorized  activities. 

37  Recreational  access  on  federal  lands  in  the  planning  area  may  be  reduced  by  road  decommissioning 

38  efforts  aimed  at  increasing  security  habitat  for  grizzly  bears  and  other  wildlife  species,  or  due  to 

39  reductions  in  ftinding  available  for  road  maintenance.  During  the  planning  process  for 

40  decommissioning  projects,  however,  the  USPS  would  be  required  to  take  recreation  concerns  into 

41  consideration.  By  allowing  seasonal  use  on  additional  roads  in  the  Stillwater  Block,  Alternatives  2 

42  and  4  would  increase  the  amount  of  area  open  to  motorized  public  access  in  the  analysis  area.  This 
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1  increase  in  the  availability  of  publicly  accessible  recreation  sites  would  likely  alleviate  the  demand 

2  for  recreational  opportunities  elsewhere,  possibly  resulting  in  beneficial  cumulative  effects 

3  compared  to  Alternatives  1  or  3,  under  which  the  Stillwater  Core  would  not  be  open  to  motorized 

4  public  access.  If  federal  management  decisions  result  in  a  trend  of  reduced  recreational  access  on 

5  federally  managed  lands  in  the  analysis  area,  this  trend  could  be  partially  offset  by  increased  access 

6  on  forested  trust  lands  in  the  Stillwater  Block  under  Alternatives  2  and  4. 

7  5.9  Archeological,  Historical,  Cultural,  and  Tribal 

8  Trust  Resources 

9  Prior  to  the  1990s,  if  federal  agencies  considered  cultural  resources  as  part  of  their  land  management 

1 0  plans,  the  resources  were  often  referred  to  as  "heritage  resources."  Generally,  inventory  and 

1 1  preser\'ation  was  not  a  priority.  Today,  federal  regulations  governing  cultural  resources  require 

1 2  federal  agencies  to  conduct  inventories  of  cultural  resources  and,  where  applicable,  protect  those 

1 3  resources  through  the  National  Register  of  Historic  Places. 

1 4  State  and  federal  cultural  inventories  and  preservation  are  done  in  cooperation  with  the  State 

1 5  Historic  Preser\'ation  Office  and,  when  applicable.  Tribal  Historic  Preservation  Offices.  Most 

1 6  frequently,  cultural  resource  inventories  and  mitigation  developments  are  done  on  a  project-by- 

1 7  project  basis.  Most  state  and  federal  agencies  tend  to  conduct  inventories  to  identify  cultural 

1 8  resource  sites  within  project  areas  before  excavation  activities,  including  timber  harvests  and  road 

1 9  building,  take  place.  Identified  cultural  resource  sites  are  prioritized  for  long-term  protection,  and 

20  typically  monitored  to  determine  the  success  of  protection.  If  cultural  resources  are  discovered 

2 1  while  a  project  is  underway,  the  project  must  cease  until  the  State  Historic  Protection  Office  and, 

22  when  applicable,  the  Tribal  Historic  Protection  Office,  investigate  and  analyze  the  cultural  resource. 

23  In  large  part  due  to  USPS  and  BLM  cultural  inventories,  Montana  has  47,000  recorded  historic 

24  precontact  sites,  buildings,  structures,  and  districts,  1,100  of  which  are  listed  on  the  National 

25  Register  of  Historic  Places.  However,  only  5  percent  of  Montana  has  been  inventoried 

26  (SHPO  2007).  According  to  a  2007  study  prepared  by  the  State  Historic  Preservation  Office,  risks 

27  to  cultural  resources  include  commercial  and  resource  development,  urban  sprawl,  neglect, 

28  mismanagement,  changing  population  needs,  lack  of  public  awareness,  and  limited  financial 

29  resources  for  preservation.  Since  most  cultural  surveys  in  Montana  are  conducted  in  response  to 

30  regulatory  requirements  triggered  by  federal  and  state  actions,  including  timber  sales,  many  known 

3 1  properties  or  known  areas  of  high  probability  for  properties  continue  to  remain  undocumented, 

32  especially  on  private  land  and  on  lands  where  state  and  federal  actions  have  not  yet  occurred 

33  (SHPO  2007). 

34  Under  all  alternatives,  land  management  activities  on  all  ownerships  in  the  planning  area  would  be 

35  subject  to  the  same  federal,  state,  and  local  regulations  currently  used  to  document,  protect, 

36  preserv-e,  and  conserve  cultural  and  ethnographic  resources.  Federal,  tribal,  state,  and  local 

37  landowners  and  land  managers  would  continue  to  consult  with  the  SHPO  and  appropriate  THPOs 

38  on  the  identification  of  cultural  resources  and  their  subsequent  evaluation  and  consideration  in  the 

39  decision-making  process.  Coordination  with  SHPO  by  private  property  owners  would  continue  to 

40  be  voluntary.  Projects  on  state  and  federal  lands  would  continue  to  trigger  cultural  inventories, 

41  thereby  potentially  leading  to  the  future  disco\'ery  and  protection  of  such  resources.  Under 
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1  Alternatives  2  and  4,  increased  management  in  the  Stillwater  Core  may  lead  to  the  discovery  and 

2  protection  of  cultural  properties  that  have  not  yet  been  inventoried  in  that  area.  Implementation  of  a 

3  Programmatic  Agreement  to  address  potential  adverse  effects  on  cultural  resources  in  the  Stillwater 

4  Core  would  minimize  the  potential  for  cumulative  effects  on  cultural  resources  in  this  area. 

5  5.10  Socioeconomics 

6  Land  use  in  the  interior  western  United  States  is  undergoing  a  transformation  (Ringholz  1992). 

7  Some  communities  historically  developed  around  natural-resource-based  land  uses  and  dependent 

8  on  local  resource  utilization  industries  are  shifting  demographically  and  economically  to  tourism, 

9  recreation,  and  extended  suburban  development.  Traditional  residents,  primarily  participants  in  the 

10  resource-based  economy,  are  being  displaced  by  a  new  citizenry  composed  of  retirees,  former  urban 

1 1  residents,  and  other  newcomers.  As  a  result,  the  value  basis  of  communities  may  shift  from 

12  resource  utilization  to  absfract  values,  such  as  open  space  and  rural  lifestyle.  Social  migration  such 

1 3  as  this  can  be  observed  to  varying  degrees  throughout  the  planning  area  and  the  state  of  Montana. 

14  This  shift  generally  results  in  the  displacement  of  commercial  forestry  as  a  predominant  land  use 

15  due  to  changing  market  values;  shifting  to  land  uses  that  are  less  regulated  and  potentially  less 

16  protective  of  natural  resources;  shifting  public  sentiment  to  favor  fewer  resource-industry-based 

1 7  land  uses;  and  reductions  in  dispersed  recreation  availability  due  to  increasing  closures  of  private 

1 8  and  public  forest  roads  to  address  resource  concerns,  as  well  as  closure  of  larger  private  land 

19  holdings  formerly  available  to  the  public. 

20  Quality  of  life,  as  supported  by  the  regional  economy,  natural  amenities,  and  non-use  value  would 

2 1  be  affected  by  DNRC  actions  in  combination  with  federal  land  management  actions  that  are  largely 

22  controlled  by  the  Grizzly  Bear  Recoveiy  Plan  (USFWS  1 993)  and  individual  National  Forest 

23  System  land  management  plans.  Although  timber  harvest  on  federal  lands  has  decreased 

24  substantially  since  1987,  it  is  still  significant  and  likely  to  continue  to  help  support  a  base  timber 

25  industry.  In  addition  to  timber  harvest,  the  USES'  expanded  role  in  providing  outdoor  recreation 

26  activities  on  federal  lands  will,  along  with  DNRC  management,  further  increase  recreation-related 

27  jobs  and  contribute  to  the  ongoing  transition  from  resource-based  to  service-based  economies.  On 

28  private  lands,  increased  development  is  likely  to  reduce  timber  har\'est  opportunities,  increasing  the 

29  relative  importance  of  DNRC  timber  harvest  in  the  scattered  parcels. 

30  Without  the  assurances  of  an  HCP  for  conservation  of  covered  species,  cumulative  effects  of 

3 1  sustained  instability  and  cycles  of  socioeconomic  transition  may  occur  under  the  no-action 

32  alternative.  This  instability  would  limit  the  capability  of  communities  within  the  analysis  area  to 

33  react  to  problems  associated  with  changes  in  the  timber  industry.  However,  if  such  effects  occurred, 

34  they  probably  would  affect  certain  resource-dependent  businesses  to  a  greater  extent  than  whole 

35  communities,  given  the  geographical  range  of  the  analysis  area.  Larger  communities  with  more 

36  diverse  economies  would  probably  have  a  greater  tolerance  for  the  instability  of  a  single  company 

37  than  smaller  communities  that  depend  on  a  single  company  for  their  economic  base. 

38  With  the  potential  for  an  unstable  annual  harvest  level,  the  unpredictability  of  trust  revenues  could 

39  affect  economic  conditions  statewide.  Although  to  a  smaller  degree  than  the  other  TLMD  bureaus, 

40  revenues  generated  by  DNRC  from  timber  harvest  are  distributed  to  trust  beneficiaries  that  support 

41  local  economies  across  Montana.  Unstable  fiinding  levels  could  result  in  trust  beneficiaries 

42  maintaining  lower  levels  of  permanent  employment  that  support  local  communities. 


Chapter  5  5-14  Montana  DNRC 

Cumulative  Effects  Draft  EIS 


1  As  discussed  in  Section  4. 1 3.2  (Socioeconomics  -  Environmental  Consequences),  the  three  action 

2  altemati\es  would  result  in  greater  stability  of  timber  har\est  and  would  improve  overall 

3  socioeconomic  conditions  relative  to  the  no-action  alternative.  There  would  be  little  difference 

4  among  the  three  action  alternatives.  Under  Alternative  3.  the  Stillwater  Core  would  not  be  opened 

5  for  har\'est,  so  timber  har\'est  in  that  portion  of  the  analysis  area  would  be  less  than  under 

6  Alternatives  2  and  4.  Alternative  3  would  also  have  the  most  restrictive  conser\'ation  commitments, 

7  which  would  result  in  higher  costs  associated  with  harvest  and,  consequently,  lower  PNV  and 

8  revenues  for  trust  beneficiaries.  Timber  harvest  from  DNRC  lands  would  continue  to  support  the 

9  statewide  economy  at  about  the  same  level  it  currently  does,  but  likely  at  a  more  consistent  level 

1 0  over  the  Permit  term.  This  would  result  in  a  long-term  stable  source  of  employment  in  the  forestry 

1 1  sector.  Such  stability  may  partially  offset  lower  and  less  stable  levels  of  employment  associated 

1 2  w  ith  pri\'ate  forestlands  due  increasing  pressures  on  private  land  owners  from  changing  public 

1 3  perceptions  and  regulations. 

14  5.1 1  Climate  Change  in  Montana 

1 5  Global  climate  change  will  affect  various  regions  of  the  world  differently.  Montana  will  most  likely 

1 6  be  affected  by  changes  in  precipitation,  as  weather  patterns  shift  and  warmer  temperatures  influence 

1 7  the  frequency  and  duration  of  storms  (ISAB  2007).  Biodiversity  and  natural  ecosystems  will  likely 

1 8  change  in  response  to  subtle  climatic  differences.  How  these  impacts  will  be  expressed  will  vary 

1 9  depending  on  the  sensitivities  of  different  habitat  types  and  different  species.  Montana  will  also 

20  potentially  see  a  socioeconomic  impact,  as  climate  change  will  likely  influence  timber  harvests, 

2 1  agriculture,  and  recreation. 

22  5.11.1     Effects  on  Water  Resources 

23  Impacts  on  water  resources  are  predicted  to  be  a  disruptive  effect  of  climate  change  in  Montana. 

24  The  timing  and  magnitude  of  these  effects  can  not  be  predicted,  but  some  changes  can  be  expected 

25  during  the  50-year  Permit  term.  In  the  semi-arid  regions  of  the  west,  small  changes  to  the 

26  snowmelt-runoff  cycle  are  sufficient  to  shift  annual  water  levels  from  near-drought  to  drought  and 

27  have  a  substantial  impact  (RMCO  2005). 

28  As  global  temperatures  rise,  warming  is  likely  to  be  more  significant  during  winters  than  summers, 

29  and  will  also  be  more  strongly  felt  at  higher  elevations  than  in  low-lying  areas.  Because  of  this, 

30  mountain  precipitation  will  fall  more  frequently  as  rain,  and  the  timeframe  for  snowpack 

3 1  accumulation  will  be  shorter.  Cumulatively,  these  trends  will  decrease  snowpack  and  cause  earlier 

32  melting,  thus  pro\iding  peak  runoff  sooner  in  the  spring  and  summer  than  is  optimal  (RMCO  2005). 

33  According  to  the  USGS  and  the  National  Oceanic  and  Atmospheric  Administration,  the  warming 

34  trend  of  the  past  10  years  will  continue,  causing  the  spring  snowmelt  period  to  occur  2  to  4  weeks 

35  earlier  than  indicated  in  the  historical  record. 

36  This  early-season  melting  will  likely  lead  to  more  frequent  and  more  severe  spring  flooding,  which 

37  may  in  turn  force  water  managers  to  release  water  from  reservoirs.  However,  these  management 

38  actions  will  decrease  availability  when  water  is  needed  later  in  the  summer.  This  shortage  will  be 

39  compounded  by  a  lack  of  groundwater,  which  also  relies  on  snowmelt  to  replenish  it  (RMCO  2005). 
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1  It  has  also  become  apparent  that  chmate  anomahes  such,  as  El  Nino  and  La  Nina,  have  an  effect  on 

2  Montana.  The  El  Nino  Southern  Oscillation,  which  is  the  cyclical  cooling  and  warming  of  sea 

3  surface  temperature  in  certain  areas  of  the  Pacific  Ocean,  can  significantly  reduce  precipitation 

4  levels  in  Montana  and  the  Pacific  Northwest  (Nowakowski  2007).  During  years  of  anomalous 

5  weather  patterns,  the  effects  of  climate  change  on  hydrologic  resources  may  be  exacerbated. 

6  When  combined,  these  conditions  will  likely  lead  to  drought,  which  in  turn  will  cause  other, 

7  secondary  effects.  Forest  productivity  and  habitat  suitability  may  decrease,  and  the  frequency  and 

8  severity  of  wildfires,  as  well  as  the  spread  of  forest  pathogens  and  disease,  will  likely  increase. 

9  5.11.2     Effects  on  Biodiversity  and  Habitat 

1 0  Climate  change  will  alter  the  balance  of  Montana's  ecosystems,  possibly  within  the  next  50  years. 

1 1  During  a  recent  workshop  in  which  the  U.S.  Government  Accountability  Office  presented  experts' 

12  views  on  the  effects  of  climate  change,  scientists  noted  that  the  nature  and  extent  of  climate  change 

13  effects  will  depend  on  the  rate  and  magnitude  of  climate  change.  They  also  stated  that  some  changes 

14  will  occur  quickly  and  will  be  readily  apparent,  while  others  will  occur  gradually  and  be  less 

15  apparent  in  the  near  term  (U.S.  Government  Accountability  Office  2007).  Climate  change  is 

16  expected  to  lead  to  the  loss  of  native  species  from  extensive  areas  and  result  in  increasingly  scarce 

1 7  and  fragmented  populations  in  many  others  (Ruggiero  et  al.  2008). 

18  As  temperatures  warm  and  peak  runoff  shifts  to  earlier  in  the  year,  it  is  likely  that  stream 

19  temperatures  will  rise.  Habitat  for  cold-water  aquatic  species  will  decrease,  and  habitat  for  warm- 

20  water  aquatic  species  will  increase  (USGCRP  2001).  For  species  such  as  bull  frout  that  depend  on 

2 1  cold,  clean,  connected  streams,  the  shift  towards  warmer  temperatures  and  lower  water  levels  will 

22  jeopardize  their  health.  Certain  species  will  also  be  put  at  risk  of  habitat  encroachment,  as  warm- 

23  water  species  expand  their  range  into  streams  that  had  historically  provided  cold-water  habitat. 

24  Drought  and  increased  wildfire  activity  will  likely  provide  sufficient  disruption  to  allow  insects  and 

25  diseases  to  establish  themselves  in  forests  (USGCRP  2001).  Healthy  forests  are  generally  able  to 

26  defend  against  wide-spread  infestation,  but  forests  weakened  by  drought  and  fire  are  less  capable. 

27  Due  to  their  mobility  and  short  reproduction  cycles,  insects  and  pathogens  can  spread  more  rapidly 

28  than  damaged  forests  can  respond  to  the  invasion. 

29  Over  the  long  term,  warming  temperatures  may  cause  certain  plant  species  to  grow  north  of  their 

30  present  range  or  at  higher  elevations.  In  Montana,  this  is  especially  likely  to  affect  subalpine 

3 1  conifers,  such  as  Engelmann  spruce,  and  some  species  of  fir  and  larch  (USGCRP  2001).  Wildlife 

32  may  also  be  forced  into  new  ranges  as  historical  habitat  becomes  unsuitable.  Specific  tight 

33  relationships  between  predators  and  their  prey  (e.g.,  between  lyax  and  hares,  or  between  goshawks 

34  and  red  squirrels)  will  break  apart  as  the  species  respond  differently  to  cUmate  changes  (Ruggiero  et 

35  al.  2008). 

36  Land  uses,  particularly  forest  management  and  development  in  outlying  areas,  are  also  likely  to 

37  change  in  response  to  the  effects  of  climate  change  on  frequency  and  severity  of  wildfires  and 

38  groundwater  and  surface  water  resources.  The  area  burned  by  wildfire  in  Canada  is  expected  to 

39  increase  by  74  to  118  percent  in  the  next  century  (Flannigan  et  al.  2004),  and  similar  increases  seem 

40  likely  for  the  western  United  States. 
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1  5.11.3     Montana's  Response  to  Climate  Change 

2  In  2005,  in  light  of  the  consequences  that  cHmate  change  could  have  on  the  economy,  environment 

3  and  quality  of  life  in  Montana,  Governor  Brian  Schweitzer  directed  the  MDEQ  to  establish  a 

4  Climate  Change  Advisory  Committee  (CCAC).  This  board  evaluated  opportunities  for  state-level 

5  greenhouse  gas  reduction  in  various  sectors  of  Montana's  economy. 

6  An  inventory  of  Montana's  greenhouse  gas  emissions  was  last  performed  in  1990.  This  inventory 

7  indicated  that  the  state's  forest,  cropland,  and  rangeland  provided  a  sufficient  carbon  sink  to  offset 

8  the  emissions  produced  by  Montana's  electricity  generation,  commerce,  agricultural  practices,  and 

9  transportation.  However,  between  1990  and  2005,  a  14  percent  increase  in  emissions  moved 

1 0  Montana  from  a  net  carbon  sink  to  a  net  carbon  emitter  (CCAC  2007). 

1 1  The  Climate  Change  Advisory  Committee  agreed  on  54  policy  recommendations  designed  to  help 

12  reduce  Montana's  greenhouse  gas  emissions  to  1990  levels  by  the  year  2020.  Opportunities  for 

13  reduction  fall  into  four  major  categories:  Energy  Supply;  Residential,  Commercial,  Institutional,  and 

14  Industrial;  Transportation  and  Land  Use;  and  Agriculture,  Forestry,  and  Waste  Management. 

1 5  DNRC  and  this  HCP  fall  under  the  Agriculture,  Forestry,  and  Waste  Management  sector.  Specific 

1 6  opportunities  that  could  influence  DNRC  practices  include  increasing  beneficial  use  of  forest 

1 7  biomass,  protecting  forest  and  agricultural  land  from  conversion  to  developed  use,  increasing  in-soil 

1 8  levels  of  organic  carbon,  re-stocking  forest  lands,  improving  management  of  existing  forest  lands, 

19  and  expanding  usage  of  wood  products  for  building  materials  (CCAC  2007). 

20  Under  the  HCP,  DNRC  and  USFWS  will  communicate  and  consider  new  research  regarding 

2 1  climate  change  on  an  annual  basis  through  the  changed  circumstances  process  outlined  in  HCP 

22  Chapter  6  (Changed  Circumstances). 
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Scoping  AND  Public  Involvement 


2  This  chapter  describes  the  scoping  and  pubhc  involvement  activities  that  were  conducted  for  the 

3  Montana  DNRC  Forested  State  Trust  Lands  draft  EIS/HCP,  including  consultation  with  Native 

4  American  Tribes,  as  well  as  third-party  scientific  review.  It  also  describes  internal  agency  scoping 

5  activities  that  were  conducted  and  lists  preparers  of  and  contributors  to  the  HCP  and  draft  EIS. 

6  6.1    Introduction 


7  Public  participation  is  a  required  part  of  the  NEPA,  MEPA,  and  the  ESA  Section  10  planning 

8  processes.  Public  participation  is  the  process  by  which  public  agencies  inform  the  public  of 

9  proposed  agency  projects  and  actively  seek  and  incorporate  the  public's  views  in  their  decisions. 

1 0  The  specific  public  participation  objectives  of  this  draft  EIS/HCP  are  to 

1 1  •     Ensure  that  interested  parties  receive  accurate,  timely  information  that  clearly  identifies  the 

1 2  scope  and  purpose  of  the  draft  EIS/HCP. 

1 3  •     Promote  an  understanding  of  the  technical  aspects  of  the  project  and  the  fiall  range  of 

14  potential  effects. 

1 5  •     Provide  opportunities  for  interested  parties  to  voice  concerns  or  opinions  and  to  ask 

16  questions. 

1 7  •     Provide  opportunities  for  the  HCP  Planning  Team  to  receive  and  understand  the  concerns  of 

1 8  interested  parties. 

1 9  •     Provide  opportunities  for  the  HCP  Planning  Team  to  receive  and  understand  ideas  or 

20  information  that  may  improve  the  plan  or  planning  process. 

2 1  •     Clearly  communicate  what  type  of  input  is  requested  at  each  stage  and  explain  how  that 

22  input  will  be  used. 

23  •     Comply  with  NEPA,  MEPA,  and  ESA. 

24  •     Develop  and  maintain  agency  credibility  in  the  eyes  of  interested  parties. 

25  The  major  public  participation  activities  associated  with  the  action  include 

26  •     The  public  scoping  period  for  the  EIS  began  in  spring  of  2003  with  notices,  meetings,  and 

27  preparation  of  a  scoping  report.  Internal  DNRC  and  USFWS  agency  scoping  was  also 

28  initiated  during  this  period. 

29  •     A  public  comment  period  was  opened  and  public  meetings  were  held  for  review  of  the  draft 

30  conservation  strategies  during  summer  and  fall  of  2005. 

3 1  •     Development  of  a  project  website  that  has  been  updated  periodically  to  provide  information 

32  about  the  project. 
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1  •     A  project  update  was  distributed  in  January  2009  notifying  the  public  of  the  proposed  timing 

2  for  release  of  the  draft  EIS/HCP  and  providing  an  update  on  the  project. 

3  •     With  the  public  release  of  this  draft  EIS/HCP,  there  will  be  a  90-day  public  comment  period 

4  and  public  meetings. 

5  •     Public  comments  on  the  draft  EIS/HCP  will  be  used  to  develop  the  final  EIS  and  to  prepare 

6  the  RODs.  The  USFWS'  and  DNRC's  response  to  public  comments  will  be  included  in  the 

7  fmal  EIS. 

8  The  next  section  provides  detailed  descriptions  of  public  participation  activities  that  occurred  prior 

9  to  publication  of  the  draft  EIS/HCP. 

10  6.2    Public  Scoping  3 

11  6.2.1    Public  Notice 

12  An  NOI  to  prepare  the  draft  EIS/HCP  was  published  in  the  Federal  Register  on  April  28,  2003 

13  (68  PR  81:22412-22414),  and  a  60-day  scoping  period  was  established  fi-om  April  28  to 

14  June  27,  2003.  To  satisfy  federal  and  state  environmental  policy  act  requirements  (NEPA  and 

15  MEPA,  respectively),  the  USFWS  and  DNRC  conducted  a  joint  scoping  process  for  preparation  of 

1 6  the  HCP  and  draft  EIS.  During  this  period,  a  project  scoping  brochure  was  sent  to  agencies,  private 

17  businesses,  non-governmental  organizations,  and  interested  members  of  the  public.  Invitations  to 

1 8  attend  public  scoping  meetings  were  also  advertised  in  local  newspapers.  The  NOI,  scoping 

1 9  brochure,  and  newspaper  articles  provided  information  on  the  project  background,  purpose, 

20  location,  and  timing  of  the  public  scoping  meetings. 

2 1  A  project  website  was  developed  for  the  HCP  within  the  DNRC  website  (http://dnrc.mt.gov/HCP). 

22  The  website  has  been  available  to  the  public  throughout  the  planning  and  drafting  of  the  HCP  and 

23  EIS.  The  website  contains  information  about  the  HCP  process,  the  HCP  scoping  brochure,  scoping 

24  dates,  the  project  schedule,  documents  published  to  date  in  support  of  the  HCP,  and  links  to  other 

25  relevant  sites. 

26  6.2.2    Scoping  Meetings 

27  Public  scoping  meetings  were  held  in  Helena  (April  28,  2003),  Bozeman  (April  29,  2003),  Kalispell 

28  (May  12,  2003),  and  Missoula  (May  13,  2003).  The  meetings  were  attended  by  representatives 

29  fi-om  state  and  federal  agencies,  organizations,  members  of  the  public,  and  DNRC  staff 

30  The  meefings  introduced  the  project  to  the  public.  Public  comments  were  solicited  at  the  meetings, 

3 1  and  comments  were  also  received  in  writing  throughout  the  scoping  period.  Because  the  HCP  was 

32  not  yet  developed  at  the  time  of  scoping,  the  meetings  were  primarily  focused  on  answering  the 

33  public's  questions  on  the  overall  HCP  planning  effort.  Topics  raised  in  the  comments  and  questions 

34  during  the  initial  public  scoping  period  included  the  length  of  the  Permit  term,  the  species  that  were 

35  to  be  included  in  the  HCP,  the  management  activities  to  be  covered  in  the  HCP,  and  the  HCP's 

36  geographic  coverage.  Several  commenters  recommended  a  shorter  Permit  term  than  the  50-year 

37  period  selected  by  DNRC.  The  EPA  supported  a  multi-species  approach,  and  one  individual 

38  requested  that  a  plant  species,  water  howellia,  be  included  in  the  HCP. 
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1 


Many  of  DNRC's  staff  had  questions  similar  to  those  posed  by  the  public.  Specifically,  there  were 

3  many  questions  about  how  the  HCP  process  works,  how  monitoring  would  be  conducted,  why  a 

4  50-year  Permit  term  was  chosen,  and  which  activities  would  be  covered.  DNRC  staff  also 

5  wondered  if  the  ARMs  would  have  to  be  revised;  whether  fire  suppression,  helicopters,  or 

6  herbicides  would  be  covered  activities;  and  whether  additional  surveys  would  be  needed.  Some 

7  internal  DNRC  staff  wanted  to  know  why  species  that  were  not  federally  listed  would  be  included  in 

8  the  HCP,  and  whether  these  species  could  be  added  later  when  listed,  rather  than  in  the  initial  HCP. 

9  Most  importantly,  several  staff  asked  how  they  would  be  informed  as  the  project  proceeded  and 

10  encouraged  ongoing  solicitation  of  input  from  the  staff.  A  complete  summary  of  the  internal 

1 1  scoping  comments  is  included  in  the  scoping  report  (DNRC  2003a),  which  is  posted  on  the  project 

12  website  (http://dnrc.mt.gov/HCP/). 

13  6.2.4    External  Comments 

14  Regarding  land  management  activities,  questions  brought  forth  during  scoping  included  the 

1 5  following: 

16  •     How  may  the  HCP  affect  road  closures  and  recreational  access? 

17  •     Will  new  road  management  plans  developed  under  the  HCP  reduce  en\  ironmental  effects? 

18  •     How  will  noxious  weeds  and  other  unwanted  vegetation  be  treated  in  the  HCP? 

19  •     Will  fire  suppression  and  fiiel  loads  and  fire  risk  be  included  in  the  HCP? 

20  •     What  conservation  activities  will  be  components  of  the  HCP? 

21  •     How  will  miscellaneous  forest  product  sales,  special  use  permitting  and  licensing,  land 

22  purchases,  sales,  exchanges,  and  leases  be  considered  in  the  HCP? 

23  •     Will  the  HCP  include  wildland'urban  interface  management? 

24  EPA  stated  that  the  HCP  project  area  should  be  appropriate  to  the  planning  effort,  and  that  HCP 

25  planning  should  consider  the  specific  species  ranges  when  developing  conservation  measures.  The 

26  agency  also  identified  the  need  to  coordinate  management  with  other  landowners  across  the 

27  landscape.  A  complete  summary  of  scoping  comments  is  included  in  the  scoping  report 

28  (DNRC  2003a). 

29  6.3    External  Review  of  Draft  Conservation  Strategies 

30  Following  completion  of  negofiations  berw'een  DNRC  and  the  USFWS,  DNRC  completed  the  Draft 

31  Aquatic  Consen'ation  Strategies  for  Bull  Trout.  Westslope  Cutthroat  Trout,  and  Columbia  Redband 

32  Trout,  the  Draft  Canada  Lynx  Consen'ation  Strategy,  and  the  Draft  Grizzly  Bear  Consen'ation 

33  Sti-ateg}'.  These  strategies  contain  the  specific  project-level  commitments  DNRC  would  implement 

34  to  conserve  the  HCP  species.  This  section  summarizes  how  DNRC  solicited  comments  on  the  draft 

35  strategies  and  used  this  input  to  revise  the  strategies,  which  now  form  HCP  Chapter  2,  Conservation 

36  Strategies  (Appendix  A,  HCP),  and  how  they  began  de\eloping  alternatives  for  analysis  in  this  draft 

37  EIS.  ^ 
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1  6.3.1    Public  Review  of  Draft  Conservation  Strategies 

2  DNRC  published  the  draft  conservation  strategies  for  internal  and  public  review  and  comment  in 

3  October  2005  and  initiated  a  45-day  comment  period,  which  closed  on  November  20,  2005.  The 

4  strategies  were  also  posted  on  the  project  website.  A  mailer  was  sent  to  everyone  on  the  project 

5  mailing  list  offering  copies  of  the  strategies  and  inviting  interested  parties  to  meet  with  the  HCP 

6  Planning  Team  to  discuss  the  strategies  and  provide  input.  Approximately  30  parties  requested 

7  copies,  and  approximately  20  requested  a  meeting  with  the  planning  team.  Meetings  were 

8  scheduled  in  Missoula  and  Kalispell  on  November  9,  15,  16,  and  18,  2005.  The  10  public  comment 

9  letters  received  and  minutes  from  the  four  meetings  are  posted  on  the  project  website.  Those 

10  sending  letters  and/or  attending  meetings  included  private  individuals  and  representatives  of 

1 1  conservation  groups,  the  timber  industry,  and  public  agencies. 

12  The  HCP  Planning  Team  reviewed  all  of  the  public  comments,  focusing  on  those  comments  that, 

1 3  once  addressed,  would  help  to  improve  or  clarify  the  strategies  or  the  intent  behind  the  strategies. 

14  The  following  is  a  selection  of  comments  that  were  either  frequently  mentioned  during  public 

15  review,  or  are  of  substantive  relevance  to  the  public  interest.  Accompanying  each  of  these 

16  comments  is  DNRC's  response  and,  where  applicable,  directives  regarding  where  corresponding 

1 7  revisions  to  the  strategies  can  be  found  in  the  HCP.  Commitments  identified  in  the  responses  below 

1 8  are  included  in  HCP  Chapter  2,  Conservation  Strategies  (Appendix  A,  HCP). 

19  6.3.1.1       Comments  and  Responses  for  Terrestrial  Species 

20  The  following  comments  were  received  for  the  grizzly  bear  and/or  lynx  conservation  strategies. 

21  Comment  1.  Some  commitments  are  weak  or  vague  and  need  clarification.  For  example,  limits 

22  for  exceptions  to  spring  management  restrictions  must  be  defined.  Also,  the  use  of  phrases  that 

23  soften  the  commitments  such  as  "where  practicable"  and  "when  economically  feasible"  in 

24  commitment  leaves  room  for  interpretation. 

25  Response  1.  Many  of  the  commitments  intentionally  use  phrases  such  as  "where 

26  practicable."  DNRC's  intent  is  not  to  provide  opportunities  to  work  around  commitments 

27  when  they  are  not  convenient.  Rather,  these  statements  acknowledge  that  challenges  will 

28  arise  due  to  the  DNRC's  trust  mandate,  limited  funding,  or  operability  consfraints  when 

29  additional  flexibility  is  necessary.  The  USFWS  and  DNRC  cooperarively  incorporated 

30  flexibility  in  the  commitments  where  they  agreed  it  could  be  added  without  compromising 

3 1  the  integrity  of  the  commitments.  In  the  HCP,  DNRC  has  eliminated  or  constrained  many 

32  of  the  allowances  within  individual  commitments  (see  commitments  GB-PR4  and 

33  GB-RZl),  as  well  as  clarified  the  process  and  requirements  associated  with  salvage 

34  (see  commitments  GB-ST3,  GB-SW4,  GB-SC3,  and  GB-CY2).  Further,  DNRC  and  the 

35  USFWS  have  developed  a  monitoring  and  adaptive  management  program  that  requires 

36  DNRC  to  report  when  these  allowances  are  invoked  so  that  both  parties  can  ensure  they  are 

37  being  used  appropriately  without  compromising  the  intent  of  the  commitments. 
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1  Comment  2.  There  should  be  a  cap  on  total  road  densities. 

2  Response  2.  Because  DNRC  must  retain  the  ability  to  issue  easements  across  trust  lands 

3  where  their  ownership  is  intermingled  with  other  ownerships,  the  agency  is  not  able  to 

4  establish  a  cap  on  total  road  densities  within  scattered  parcels. 

5  Within  NROH,  DNRC  addresses  risks  to  bears  associated  with  roads  through  limits  on  open 

6  roads  (see  commitment  GB-NRl)  and  through  restrictions  on  DNRC  activities  during 

7  spring,  which  would  ultimately  lower  road  usage  in  spring  in  spring  habitat  (see 

8  commitment  GB-NR3). 

9  DNRC  addresses  risks  to  bears  from  roads  on  scattered  parcels  in  recovery  zones  through 

10  limits  on  total  miles  of  open  roads  (see  commitment  GB-SCI),  a  more  rigorous  inspection 

1 1  and  repair  process  for  road  closure  structures  (see  commitment  GB-R23),  restrictions  on 

12  DNRC  activities  during  spring  (see  commitment  GB-NR3),  and  required  rest  periods  (see 

13  commitment  GB-SC2)  which,  like  spring  management  restrictions,  would  lower  road  usage 

14  in  these  areas. 

15  To  address  the  effects  of  roads  on  grizzly  bears  in  the  Stillwater  Block  and  Swan  River  State 

16  Forest,  DNRC  has  committed  to  a  defined  road  system  implemented  through  a 

17  transportation  plan  for  each  of  these  two  blocked  areas  (see  commitments  STl  and  SWl ). 

18  These  plans  are  expected  to  reduce  the  amount  of  activity  on  total  roads  for  the  Permit  term. 

19  In  the  Stillwater  Block,  an  area  of  approximately  90,700  acres,  approximately  19  additional 

20  miles  of  permanent  road  would  be  constructed  over  the  50-year  Permit  term.  For  the 

21  Stillwater  Block,  DNRC  also  established  subzones,  (areas  of  DNRC  land  adjacent  to  USPS 

22  lands)  that  would  be  on  a  schedule  of  4  years  management  and  8  years  rest.  New  permanent 

23  roads  are  prohibited  in  these  areas,  which  is  intended  to  provide  seasonal  security  for  bears. 

24  In  the  Swan  River  State  Forest,  an  area  of  approximately  40,000  acres,  approximately 

25  70  miles  of  additional  permanent  roads  would  be  constructed  over  the  50-year  Permit  term, 

26  which  is  the  same  amount  provided  for  in  the  current  Swan  Agreement.  Under  the  HCP, 

27  however,  41  miles  of  these  new  roads  would  be  subject  to  greater  restrictions  than  they  are 

28  under  the  Swan  Agreement,  which  would  provide  bears  greater  protection  during  spring. 

29  Additionally,  DNRC  would  also  manage  subzones  in  the  Swan  River  State  Forest  on  a 

30  schedule  of  4  years  management  and  8  years  rest. 

3 1  Comment  3.  Why  has  the  security  core  been  eliminated  in  the  Stillwater  State  Forest? 

32  Response  3.  Currendy,  DNRC  manages  a  portion  of  the  Stillwater  State  Forest  as  secure 

33  habitat  for  grizzly  bears  as  defined  by  the  IGBC  (1998).  Secure  habitat  is  defined  by  the 

34  IGBC  as  areas  that  are  a  minimum  distance  of  0.3 1  mile  from  any  open  road  or  motorized 

35  trail  and  that  receive  no  motorized  use  of  roads  or  trails  during  the  period  they  are 

36  considered  secure  habitat.  It  is  recommended  that  secure  habitat  be  established  to 

37  encompass  lands  that  meet  the  seasonal  habitat  needs  of  bears  (IGBC  1998).  Within  this 

38  area,  referred  to  as  the  Stillwater  Core,  administrative  or  commercial  activities  are  restricted 

39  to  the  denning  period,  and  there  is  no  salvage  allowance  unless  activities  are  conducted 

40  during  the  denning  period  or  through  helicopter  harvest. 
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1  Under  the  HCP,  DNRC  would  no  longer  provide  secure  habitat  for  grizzly  bears  in  the 

2  Stillwater  Block  through  security  core  areas  as  defined  by  the  IGBC  (1998).  Rather,  it 

3  would  implement  a  rotational  schedule  similar  to  that  used  under  the  Swan  Agreement, 

4  which  entails  providing  an  area  with  a  period  relatively  fi-ee  fi-om  commercial  activity 

5  following  a  period  of  active  management.  Under  this  scenario,  the  concept  of  secure  habitat 

6  for  bears  evolves  fi-om  habitat  being  located  in  fixed  areas  on  the  landscape  to  one  of 

7  providing  seasonal  security  on  the  forest  through  8-year  rest  periods  that  move  across  the 

8  landscape. 

9  The  primary  reason  for  this  change  is  that  by  implementing  the  IGBC  definition  of  secure 

10  habitat  for  grizzly  bears  in  the  Stillwater,  DNRC  was  impeded  in  its  ability  to  meet  its  trust 

1 1  mandate  to  generate  revenue  for  the  trust  beneficiaries  fi-om  those  lands. 

12  The  proposed  changes  under  the  HCP  would  improve  DNRC's  ability  to  access  and  manage 

13  those  lands  to  generate  revenues  for  the  trust  beneficiaries  and  still  provide  seasonal  security 

14  for  bears  as  demonstrated  through  the  Swan  Agreement. 

15  Comment  4.  What  is  the  scientific  basis  for  changing  the  3  year/7  year  rest  rotation  for  grizzly 

16  bears?  What  is  the  rafionale  for  4  year/8  year  rest  rotation  timefi-ames? 

17  Response  4.  The  revised  timeframes  would  provide  grizzly  bears  a  longer  period  free  fi-om 

18  the  disturbance  of  major  commercial  activity  and  would  provide  DNRC  greater  flexibility  to 

19  concentrate  and  complete  projects.  The  Swan  Agreement  currently  requires  a  3/3  rest 

20  rotation;  however  in  practice,  the  scenario  on  DNRC  lands  is  typically  a  3/6  rest  rotation. 

21  Therefore,  the  4/8  rest  rotation  would  maintain  the  same  management-to-rest  ratio 

22  implemented  under  the  Swan  Agreement.  See  commitments  GB-ST2,  GB-SW3,  and  GB- 

23  SC2.  These  commitments  have  been  clarified,  and  the  rationale  is  discussed  in  the 

24  conservation  strategy. 

25  Comment  5.  Restrictions  ending  June  30  leave  NCDE  bears  without  seasonal  secure  areas  for 

26  one  month.  Restrictions  should  extend  to  July  15  or  July  30. 

27  Response  5.  The  spring  management  restrictions  vary  by  location: 

28  •     Stillwater  Block  -  April  1  through  June  15  for  non-spring  habitat  and  April  1 

29  through  June  30  in  spring  habitat 

30  •     Swan  River  State  Forest  -  April  1  through  June  15 

31  •     Scattered  Parcels- April  1  through  June  15 

32  While  Waller  and  Mace  (1997a)  defined  the  spring  period  as  the  period  from  den  exit  to 

33  July  15  based  on  apparent  changes  in  food  habitats  and  behavior,  DNRC  selected  the 

34  proposed  dates  to  balance  their  operational  needs  with  the  security  needs  of  bears.  This 

35  change  is  consistent  with  the  Swan  Agreement,  which  identifies  the  spring  period  in  the 

36  Swan  River  State  Forest  as  April  1  through  June  15,  as  well  as  the  approach  to  managing 

37  access  in  grizzly  bear  habitat  proposed  through  the  Flathead  National  Forest's  Forest  Plan 

38  Amendment  19  (USFS  1995c).  In  the  responses  to  comments  on  that  proposal,  it  states  the 
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1  USPS  felt  justified  in  modifying  the  date  to  June  1 5  for  two  reasons.  First,  the  most  urgent 

2  concerns  related  to  displacement  from  good  habitat  due  to  snow,  mortality  risk  during  black 

3  bear  season,  and  vulnerability  during  the  grizzly  bear  breeding  season  were  all  reduced  or 

4  gone  by  the  end  of  June.  Second,  the  team  acknowledged  that  there  is  no  dramatic  shift  in 

5  elevation  by  bears  after  mid-June.  See  the  rationale  for  commitment  GB-NR3  in  HCP 

6  Chapter  2,  Conservation  Strategies  (Appendix  A,  HCP). 

7  Comment  6.  Consider  bear  mortality  rates  relative  to  road  density. 

8  Response  6.  The  type  of  analysis  suggested  in  tliis  comment  requires  considerable  amounts 

9  of  information  that  is  very  expensive  and  difficult  to  collect,  such  as  estimates  of  bear 

10  numbers,  multi-ownership  road  data,  bear  demographic  data,  and  telemetry  location  data  for 

11  an  adequate  sample  of  female  bears.  Some  of  this  type  of  information  is  currently  being 

12  collected  for  the  multi-agency  NCDE  trend  monitoring  study  lead  by  MFWP;  however,  it  is 

13  beyond  the  scope  of  this  analysis.  The  concern  about  road  effects  on  grizzly  bears  is  valid, 

14  and  it  is  addressed  by  analyzing  various  road  density  parameters  in  the  EIS. 

1 5  Comment  7.  The  conservation  strategy  does  not  address  old  growth  or  biodiversity 

1 6  conservation. 

17  Response  7.  The  commitments  contained  in  the  HCP  are  designed  to  meet  the  specific 

18  conservation  needs  of  the  species  covered  for  incidental  take  protection.  While  there  are  no 

19  specific  commitments  for  old  growth  in  the  HCP,  DNRC  and  the  USFWS  believe  that  the 

20  lynx  conservation  strategy  commitments  reflect  the  range  of  forest  conditions  required  by 

21  lynx  as  described  in  the  scientific  literature. 

22  Comment  8.  Commitments  in  the  lynx  conservation  strategy  incorporate  untested  assumptions. 

23  There  is  a  general  lack  of  knowledge  regarding  lynx  ecology,  and  commitments  must  be 

24  cautious  and  take  into  account  the  possibility  of  new  science  regarding  lynx  management. 

25  Response  8.  DNRC  and  the  USFWS  used  the  best  available  science  to  develop  the  HCP 

26  commitments  (see  Section  1.3.3.3  in  HCP,  Chapter  1  Introduction  in  Appendix  A,  HCP). 

27  Additionally,  HCP  Chapter  4,  Monitoring  and  Adaptive  Management  (Appendix  A,  HCP) 

28  includes  a  section  on  incorporating  new  information  through  adaptive  management. 

29  Adaptive  management  provides  a  process  for  changing  management  practices  or 

30  commitments  to  incorporate  new  information  regarding  species  ecology  and  new  science  as 

31  it  becomes  available. 

32  Comment  9.  Who  will  determine  vacancy  of  lynx  den  sites,  and  what  monitoring  will  be  done? 

33  Response  9.  See  commitment  LY-HB4.  DNRC  will  verify  the  active  lynx  den  sites  where 

34  this  commitment  would  apply.  Both  DNRC  and  the  USFWS  are  confident  that  DNRC 

35  wildlife  biologists  are  capable  of  making  this  determination  due  to  (1)  the  knowledge  and 

36  skills  required  to  sen'e  as  wildlife  biologists  for  DNRC  and  (2)  their  familiarity  with  the 

37  specific  lands  they  help  manage. 
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1  Comment  10.  Monitoring  should  include  a  requirement  to  map  lynx  habitat,  including  denning 

2  and  foraging  habitat  and  connectivity. 

3  Response  10.  Conservation  commitment  LY-HB 1  requires  DNRC  to  maintain  a  lynx 

4  habitat  map.  Within  the  NWLO  and  SWLO,  the  lynx  habitat  map  would  be  capable  of 

5  identifying  lynx  denning  and  foraging  habitat.  The  potential  den  sites  conserved  by  DNRC 

6  would  not  be  mapped,  but  verified  active  den  sites  would  be  mapped.  HCP  Chapter  4, 

7  Monitoring  and  Adaptive  Management  (Appendix  A,  HCP),  outlines  the  monitoring 

8  requirements  for  the  conservation  commitments,  including  a  program  to  evaluate  the 

9  accuracy  of  its  SLI  database  for  characterizing  stand  conditions  as  they  actually  exist  on  the 

1 0  ground  to  provide  confidence  to  both  parties  that  the  SLI  and  lynx  habitat  map  would 

1 1  adequately  track  lynx  habitat  in  the  project  area.  There  are  currently  no  requirements  to  map 

12  connectivity  habitat  under  commitment  LY-HB6  (i.e.,  along  ridge  tops  and  saddles), 

13  although  DNRC's  SLI  database  is  capable  of  mapping  connectivity  provided  through 

14  riparian  corridors. 

15  Comment  11.  Modify  lynx  monitoring  to  incorporate  a  greater  habitat-based  effectiveness 

1 6  component. 

17  Response  11.  DNRC  and  the  USFWS  believe  the  proposed  monitoring  approach  is 

1 8  adequate.  New  research  will  be  considered  by  both  parties  at  annual  meetings,  and  any 

19  necessary  changes  will  be  addressed  through  the  process  described  in  HCP  Section  4.2.3, 

20  Adjusting  for  New  Research  (Appendix  A,  HCP).  For  more  information,  see  the  discussion 

21  in  HCP  Section  4.5.2,  Effectiveness  Monitoring  and  Adaptive  Management  (Appendix  A, 

22  HCP). 

23  Comment  12.  Is  1  percent  blowdown  retention  adequate  for  lynx? 

24  Response  12.  DNRC  and  the  USFWS  believe  that,  when  considered  in  conjunction  with 

25  other  CWD  commitments  and  den  site  commitments,  1  percent  blowdown  retention  is 

26  adequate.  See  commitment  LY-HB2  and  associated  rationale  in  HCP  Chapter  2, 

27  Conservation  Strategies  (Appendix  A,  HCP). 

28  Comment  13.  Timber  permits  and  salvage  limits  are  too  liberal,  and  disagree  with  LCAS 

29  recommendations.  Consider  limiting  or  banning  commercial  salvage  in  inactive  subunits  during 

30  non-denning  season. 

3 1  Response  13.  The  LCAS  standard  requires  federal  agencies  not  to  salvage  harvest  when  the 

32  affected  area  is  smaller  than  5  acres,  with  some  exceptions.  While  the  commitments  in  the 

33  DNRC  HCP  are  different,  they  are  still  aimed  at  providing  ample  levels  of  CWD  and 

34  denning  structure  to  contribute  to  the  conservation  of  lynx.  State  law  (MCA  77-5-207) 

35  requires  DNRC  to  harvest  dead  and  dying  timber  before  there  is  substantial  wood  decay  and 

36  value  loss.  Therefore,  DNRC  cannot  ban  commercial  salvage,  but  the  agency  does  not 

37  consider  banning  commercial  salvage  activities  necessary  to  protect  listed  species. 
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1  Comment  14.  The  CWD  commitment  is  vague,  and  not  related  to  lynx  habitat  needs. 

2  Response  14.  The  USFWS  and  DNRC  recognize  that  Graham  et  al.  ( 1 994)  does  not 

3  specifically  prescribe  woody  debris  amounts  or  distributions  for  the  purpose  of  creating 

4  potential  den  sites.  However,  by  providing  woody  debris  using  these  guidelines,  DNRC 

5  would  ensure  that  legacy  material  important  for  escape  cover  for  lynx,  structure  important 

6  for  snowshoe  hares,  possible  future  den  sites,  and  other  ecological  purposes  and  functions 

7  would  be  retained.  DNRC  anticipates  that  the  measures  to  provide  for  (1)  two  den  sites  per 

8  square  mile,  (2)  snags  and  recruimient  trees  and  CWD,  and  (3)  many  other  naturally 

9  occurring  concentrations  at  the  landscape  scale  would  more  than  offset  any  minor  losses  of 

1 0  woody  material  due  to  the  allowances  described  in  the  conservation  strategy.  This  is  now 

1 1  reflected  in  the  rationale  for  commitment  LY-HB3  in  HCP  Chapter  2,  Conservation 

1 2  Strategies  (Appendix  A,  HCP). 

1 3  Comment  15.  Identify  and  protect  key  linkages  and  corridors  in  lynx  habitat. 

14  Response  15.  DNRC's  commitments  for  linkages  and  corridors  in  lynx  habitat  are 

1 5  contained  in  commitment  LY-HB6  in  HCP  Chapter  2,  Conservation  Strategies 

16  (Appendix  A,  HCP).  DNRC  and  the  USFWS  believe  that  the  rationale  and  measures 

17  included  in  this  commitment  are  sufficient  and  provide  for  adequate  linkages  and  corridors 

1 8  in  lynx  habitat. 

1 9  Comment  16.  Graham  et  al.  ( 1 994)  is  inappropriate  for  lynx. 

20  Response  16.  DNRC  and  the  USFWS  acknowledge  that  Graham  et  al.  (1994)  is  not  a 

2 1  prescription  for  lynx  den  sites  or  denning  habitat,  but  rather  presents  ranges  of  CWD  to 

22  support  biological  processes.  The  rationale  for  using  Graham  et  al.  (1994)  to  support  CWD 

23  prescriptions  is  contained  in  the  rationale  for  commitment  LY-HB3. 

24  Comment  1 7.  There  is  insufficient  protection  of  winter  foraging  habitat  for  lynx. 

25  Response  17.  DNRC  and  the  USFWS  feel  the  provision  for  foraging  habitat  in  mapped 

26  lynx  habitat  is  sufficient  (see  commitment  LY-HB5)  given  the  proportion  of  trust  lands 

27  within  lynx  habitat.  Within  designated  LMAs,  DNRC  would  be  required  to  maintain 

28  20  percent  of  the  total  potential  habitat  within  the  LMA  as  foraging  habitat  (see  commitment 

29  LY-LM3).  Again,  DNRC  and  the  USFWS  feel  DNRC's  commitment  to  foraging  habitat  is 

30  commensurate  with  its  landownership  in  lynx  habitat. 

3 1  6.3.1 .2      Comments  and  Responses  for  Aquatic  Species 

32  The  following  comments  were  received  for  the  conservation  strategies  for  bull  trout,  westslope 

33  cutthroat  trout,  and  Columbia  redband  trout. 

34  Comment  1.  Implementation  of  the  aquatic  strategy  could  undermine  the  TMDLs  that  have 

35  been  developed  for  impaired  waterbodies,  or  cause  new  impairments. 

36  Response  1.  See  commitment  and  rationale  for  AQ-SD2(  13),  AQ-SD3(7),  and  AQ-SD4(7). 

37  Discussion  has  been  added  to  include  TMDLs  for  impaired  waterbodies.  DNRC  has 
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1  incorporated  those  standards  and  prescriptions  contained  within  approved  TMDLs  that 

2  apply  to  covered  forest  management  activities  where  DNRC  has  actively  participated  in  the 

3  development  of  the  TMDL  and  those  TMDL  planning  areas  are  located  in  watersheds 

4  supporting  HCP  fish  species. 

5  Comment  2.  What  stream  temperatures  are  being  maintained?  What  happens  if  there  is  a  1°  C 

6  (1.8°  F)  increase,  considering  there  is  no  adaptive  management  trigger?  And  why  will 

7  temperature  monitoring  only  be  conducted  for  1 0  years? 

8  Response!.  See  commitment  AQ-RM  1(4).  Standards  and  rationale  have  been  clarified. 

9  The  definition  of  "adequate"  is  now  addressed  in  HCP  Chapter  4,  Monitoring  and  Adaptive 

10  Management  (Appendix  A,  HCP).  An  RMZ  harvest  prescription  has  been  established  to 

1 1  meet  minimum  post-harvest  shade  levels  needed  to  meet  stream  temperature  requirements. 

12  DNRC  has  changed  the  commitment  and  would  monitor  up  to  year  25  of  the  Permit  term. 

13  The  commitment  has  also  been  revised  to  ensure  that  the  metric  used  in  the  proposed  stream 

14  temperature  monitoring  strategy  ufilizes  mean  weekly  maximum  temperature. 

15  Comment  3.  The  conservation  strategy  does  not  disclose  the  large  amount  of  new  roads  DNRC 

16  plans  to  build. 

17  Response  3.  See  the  rationale  for  commitment  AQ-SD1(6).  Information  on  proposed  roads 

18  has  been  disclosed  for  blocked  lands.  The  EIS  provides  a  prediction  of  future  roads  on 

19  scattered  parcels,  although  these  numbers  are  an  estimate  and  do  not  represent  a  cap  on  total 

20  road  miles. 

21  Comment  4.  There  is  concem  that  DNRC  will  be  harvesting  timber  within  wetlands. 

22  Response  4.  See  rationale  and  commitments  AQ-RM  1(5)  and  AQ-RM2(2).  DNRC  does 

23  harvest  timber  in  wetlands,  although  conditions  are  applied  to  both  ground-based  skidding 

24  and  cable  yarding.  Additionally,  the  ARMs  specify  tree  retention  requirements  in  wetlands. 

25  Where  an  SMZ  boundary  intercepts  adjacent  wetlands,  the  SMZ  is  extended  to  include 

26  those  wetlands.  Under  the  HCP  for  Tier  1  streams,  tree  retention  requirements  for  the 

27  adjacent  wetland  are  the  same  as  the  requirements  for  the  first  50  feet  of  the  SMZ  under  the 

28  current  regulations.  For  Tier  2  streams,  tree  retention  requirements  for  the  adjacent  wetland 

29  are  the  same  as  the  requirements  for  the  normal  SMZ  under  the  current  regulations. 

30  Comment  5.  Without  a  standard,  how  will  DNRC  know  if  bull  trout  habitat  is  being  affected  by 

3 1  sediment? 

32  Response  5.  DNRC  has  not  adopted  a  net  sediment  reduction  target.  However,  roads 

33  would  be  brought  up  to  BMP  specifications.  For  further  information  on  sediment 

34  monitoring  and  bull  trout,  please  see  the  EIS. 

35  Comment  6.  It  would  be  beneficial  to  develop  a  watershed-level  sediment  budget. 

36  Response  6.  DNRC  has  not  adopted  a  net  watershed-level  sediment  budget,  but  is 

37  committed  to  conducting  road  management  activities  to  meet  current  BMPs. 
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6.3.2    Third-party  Scientific  Review  of  Draft  Conservation  Strategies 


1 


Concurrent  with  the  pubhc  review,  DNRC  and  the  USFWS  sought  independent  third-party 

3  scientific  review  of  the  draft  conservation  strategies.  MFWP  was  identified  as  a  third  party  that 

4  could  provide  an  objective  scienfific  review  of  the  conservadon  commitments  for  HCP  species 

5  provided  in  the  strategies.  During  the  pubhc  review  period.  DNRC  provided  the  draft  strategies  to 

6  MFWP  species  experts  for  review  and  comment.  DNRC  and  the  USFWS  considered  the  comments 

7  fi-om  MFWP,  in  conjunction  with  internal  and  public  comments,  to  revise  the  conservation 

8  strategies  and  begin  developing  the  altemadves  to  be  analyzed  in  the  draft  EIS. 

9  MFWP  reviewers  generally  affirmed  that  the  planning  team  identified  the  most  important  habitat 

1 0  components  for  conserving  HCP  species.  There  were  many  questions  related  to  clarifying 

1 1  commitment  language  and  explaining  monitoring  methods.  Many  of  the  comments  were  similar  to 

12  public  comments.  Some  reviewers  suggested  that  DNRC  minimize  soft  language  and  include  firm 

13  sideboards  on  any  allowances  within  the  strategies  of  the  HCP.  Reviewers  also  identified  real  estate 

14  development  as  a  primary  threat  to  wildlife  habitat  and  suggested  that  the  plan  minimize 

1 5  development  of  HCP  project  area  lands. 

1 6  6.4    Consultation  and  Coordination  with  Native  American 

17  Tribes  and  Other  Agencies 

18  At  the  initiation  of  the  scoping  process,  the  USFWS  and  DNRC  contacted  10  Native  American 

19  tribes  in  Montana  to  inform  them  of  the  proposed  project  and  to  invite  their  participation  in  the 

20  scoping  process.  The  only  tribe  to  respond  was  the  Confederated  Salish  and  Kootenai  Tribes.  The 

21  HCP  Planning  Team  subsequently  held  a  meeting  with  the  Confederated  Salish  and  Kootenai  Tribes 

22  on  April  4,  2004,  to  inform  them  of  the  project  and  solicit  their  input  and  concerns.  Tribal 

23  representatives  asked  questions  of  the  team  and  requested  fiature  correspondence  through  the  project 

24  mailing  list,  but  they  expressed  no  concerns  to  be  addressed  in  the  draft  EIS.  In  May  2007,  during 

25  preparation  of  the  draft  EIS,  the  USFWS  and  DNRC  contacted  the  Confederated  Salish  and 

26  Kootenai  Tribes  and  the  Blackfeet  Indian  Tribe  to  determine  if  any  of  the  HCP  project  area 

27  contained  traditional  cultural  properties  or  traditional  use  areas,  or  were  accessed  for  collection  of 

28  plants  or  hunting  of  animals.  During  this  coordination  effort,  the  USFWS  and  DNRC  also 

29  considered  additional  general  comments  on  the  HCP. 

30  In  January  2009,  the  USFWS  and  DNRC  contacted  all  10  tribes  on  the  original  scoping  list  and 

31  11  additional  tribes  via  a  mailing  to  notify  them  of  the  release  of  the  draft  EIS/HCP  and  to  solicit 

32  govemment-to-govemment  consultation.  The  tribes  were  identified  based  on  overlap  of  their 

33  aboriginal  lands  with  the  HCP  project  area. 

34  The  USFWS  is  required  to  engage  in  govemment-to-govemment  consultation  to  identify  concerns 

35  tribes  may  have  with  the  HCP  and  its  potential  impacts  on  historic,  cultural,  ecological,  and  other 

36  resources  of  value.  As  part  of  the  consultation  process,  participating  tribes  will  be  invited  to  identify 

37  traditional  use  areas  within  the  HCP  project  area  so  that  such  areas  can  be  avoided  during  forest 

38  management  activities.  Tribes  will  also  be  invited  to  become  signatories  to  a  Programmatic 

39  Agreement  (PA)  during  the  50-year  Permit  term.  The  PA  identifies  how  cultural  resources  will  be 

40  inventoried  and  protected  on  approximately  39,600  acres  of  the  Stillwater  State  Forest  currentiy 
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1  identified  as  grizzly  bear  security  core  (Stillwater  Core).  This  area  will  be  open  to  increased 

2  management  should  the  HCP  be  selected  and  approved  and  the  Permit  issued  by  the  USFWS.  Other 

3  signatories  to  the  PA  will  include  the  USFWS,  DNRC,  the  SHPO,  and  the  Advisory  Council  on 

4  Historic  Preservation. 

5  A  draft  copy  of  the  PA  was  included  in  the  mailing  sent  to  the  tribes  and  specifies  the  following: 

6  ( 1 )  how  DNRC  would  comply  with  cultural  resource  requirements  when  conducting  forest 

7  management  activities  in  the  Stillwater  Core,  (2)  how  DNRC  would  communicate  with  the  PA 

8  signatories  and  affected  tribes  regarding  cultural  resource-related  actions  in  the  Stillwater  Core, 

9  (3)  how  DNRC  would  consult  with  PA  signatories  and  affected  tribes  should  any  amendments  to 

1 0  the  HCP  occtir  that  involve  the  Stillwater  Core,  (4)  that  DNRC  would  survey  up  to  640  acres 

1 1  annually  and  report  findings  to  the  participating  tribes  and  SHPO,  and  (5)  how  PA  signatories 

12  would  periodically  review  the  adequacy  of  the  PA  in  identifying  historic  and  traditional  cultural 

1 3  properties  in  the  Stillwater  Core. 

14  DNRC  also  met  with  the  USPS  and  MFWP  on  two  separate  occasions.  On  January  9,  2004,  the 

15  HCP  Planning  Team  met  with  staff  of  the  USPS  Region  1  Watershed,  Wildlife,  Fisheries,  and  Rare 

16  Plants  Unit  in  Missoula  and  provided  an  update  on  the  status,  process,  and  issues  conceming  the 

1 7  HCP.  On  May  6,  2005,  DNRC  met  with  the  Helena  staff  of  MFWP  to  provide  a  project  update  and 

1 8  answer  questions  about  the  HCP  process  and  conservation  strategies. 

19  6.5    Distribution  List  

20  In  January  2009,  DNRC  and  the  USFWS  sent  a  project  update  to  all  agencies,  organizations,  and 

2 1  individuals  included  in  the  original  project  scoping  mailing  list,  as  well  as  all  those  who  have  been 

22  added  to  the  scoping  list  over  time.  The  update  provided  information  on  the  status  of  the  project 

23  and  upcoming  events,  including  the  expected  dates  for  distribution  of  the  draft  EIS/HCP,  public 

24  meetings,  and  comment  period.  DNRC  and  the  USFWS  included  information  in  the  update  on 

25  accessing  the  draft  EIS  via  the  project  website,  as  well  as  a  postcard  that  recipients  could  return  to 

26  DNRC  to  ensure  they  would  be  included  on  the  distribution  list  to  receive  either  a  hard  copy  or 

27  electronic  copy  of  the  draft  EIS/HCP.  Those  parties  returning  cards  are  listed  below,  as  well  as 

28  other  parties  who  were  provided  a  copy  of  the  draft  EIS/HCP.  It  is  likely  that  additional  agencies, 

29  organizations,  and  individuals  will  access  the  draft  EIS/HCP  on  the  project  website  to  review  the 

30  document. 

3 1  The  following  agencies,  organizations,  and  individuals  were  sent  a  copy  of  the  draft  EIS/HCP. 

32  6.5.1  Local  and  County  Government 

33  Alec  N.  Hansen;  Executive  Director,  Montana  League  of  Cities  And  Towns,  Helena,  MT 

34  Anaconda-Deer  Lodge  County  Commissioners;  Anaconda,  MT 

35  Flathead  County  Commissioners;  Kalispell,  MT 

36  Gallatin  County  Commissioners;  Bozeman,  MT 

37  Missoula  County  Commissioners;  Missoula,  MT 
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1  Park  County  Commissioners;  Li\ingston.  MT 

2  Ruth  E.  Hodges;  Clerk  And  Recorder.  Lake  Count>'.  Poison.  MT 

3  Sanders  Countv  Commissioners;  TTiompson  Falls,  MT 
4 

5  6.5.2    State  Government 

6  ,\nn  Gilkey;  Staffer.  Land  Board.  Helena,  MT 

7  Associate  Commissioner  For  Fiscal  Affairs,  Helena,  MT 

8  Gordon  \'ance;  Representative,  Montana  House  of  Representatives,  Bozeman,  MT 

9  Jim  Shockley;  Senator.  Montana  State  Senate,  Victor.  MT 

10  Joel  Boniek;  Representative.  Montana  House  of  Representatives.  Li\ingston,  MT 

1 1  Joseph  Tropila;  Senator,  Montana  State  Senate,  Great  Falls.  MT 

12  Mike  Miller;  Representative,  Montana  House  of  Representati\es.  Hehn\ille,  MT 

1 3  Rusty  Harper;  Staffer.  Land  Board.  Helena.  MT 
14 

15  6.5.3    State  Agencies 

16  Alan  Wood;  Regional  Supervisor,  Dept.  of  Fish  Wildlife  &  Parks,  Kalispell,  MT 

1 7  Gary  Bertellotti;  Regional  Supervisor,  Dept.  of  Fish  Wildlife  &  Parks,  Great  Falls,  MT 

18  Mack  Long;  Regional  Supervisor,  Dept.  of  Fish  Wildlife  &  Parks,  Missoula,  MT 

19  Mary  Sexton;  Director,  DNRC.  Helena.  MT 

20  Mike  Thompson;  Regional  Wildlife  Manager,  Dept  of  Fish  Wildlife  &  Parks,  Missoula,  MT 

21  Patrick  Flowers;  Regional  Supervisor,  Dept.  of  Fish  Wildlife  &  Parks,  Bozeman.  MT 

22  Patrick  Seymour;  Endangered  Species  Program  Manager,  Idaho  Department  of  Lands,  Coeur 

23  D'Alene.  ID 

24  Roy  Henderson;  Washington  DNR.  Colville,  WA 

25  Tom  Ellenhoff;  Montana  Dept.  of  Environmental  Quality,  Helena,  MT 
26 

27  6.5.4    Federal  Government 

28  The  Honorable  Jon  Tester;  Missoula,  MT 
29 

30  6.5.5    Federal  Agencies 

3 1  A.  Jacobs;  Tally  Lake  Ranger  District.  USES,  Kalispell.  MT 

32  Bany-  Bollenbacher;  USD.A.  Forest  Service  R-1,  Missoula,  MT 

33  Beny  Holder;  District  Ranger.  Fortine  Ranger  District,  Murphy  Lake  Ranger  Station,  Fortine,  MT 

34  Charlene  Bucha  Gentn.-;  District  Ranger,  Pintler  Ranger  District.  Philipsburg,  MT 
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1  Chuck  Oliver;  District  Ranger,  Darby  Ranger  District,  Darby,  MT 

2  Chad  Benson;  District  Ranger,  Missoula  Ranger  District,  Missoula,  MT 

3  Debbie  Mucklow;  District  Ranger,  Spotted  Bear  Ranger  District,  Hungry  Horse,  MT 

4  Gary  Edson;  District  Ranger,  Ninemile  Ranger  District,  Huson,  MT 

5  Gene  Terland;  State  Director,  BLM  Montana/Dakotas  State  office,  Billings,  MT 

6  Glenn  Mcnitt;  District  Ranger,  Rexford  Ranger  District.  Eureka,  MT 

7  Janet  Krivacek;  District  Ranger,  Butte  Ranger  District,  Butte,  MT 

8  Jimmy  DeHerrera;  District  Ranger,  Hungry  Horse  &  Glacier  View  Ranger  Districts,  Hiingry  Horse, 

9  MT 

1 0  Lauren  Turner;  District  Ranger,  West  Yellowstone  Ranger  District,  West  Yellowstone,  MT  Lesley 

1 1  Thompson;  Forest  Supervisor,  Lewis  And  Clark  National  Forest,  Great  Falls,  MT 

12  Malcolm  Edwards;  District  Ranger,  Libby  Ranger  District.  Libby.  MT 

1 3  Mike  Herrin;  District  Ranger,  Cabinet  Ranger  District,  Trout  Creek,  MT 

1 4  Nancy  Anderson;  BLM  Missoula  Field  office,  Missoula,  MT 

1 5  Russ  Riebe;  District  Ranger,  Wisdom  Ranger  District,  Wisdom,  MT 

1 6  Sandy  Brooks;  Branch  Chief,  Planning  and  Biological  Resources,  BLM  Montana  State  office, 

17  Billings,  MT 

1 8  Steve  Brady;  District  Ranger,  Swan  Lake  Ranger  District,  Bigfork,  MT 

1 9  Forest  Supervisor,  Lolo  National  Forest,  Missoula.  MT 

20  Steve  Anderson;  Forest  Biologist,  Flathead  National  Forest,  Kalispell,  MT 

2 1  Tim  Love;  District  Ranger,  Seeley  Lake  Ranger  District.  Seeley  Lake,  MT 

22  Tom  Osen;  District  Ranger,  Dillon  Ranger  District,  Dillon.  MT 

23  Wayne  Kasworm;  U.S.  Fish  &  Wildlife  Service,  Libby,  MT 
24 

25  6.5.6    Educational  Institutions 

26  Chuck  Keegan;  Forest  Industry  Research.  Emeritus.  Bureau  of  Business  and  Economic  Research, 

27  Missoula,  MT 

28  Claudia  Denker;  Associate  Legal  Counsel,  University  of  Montana,  Missoula,  MT 

29  Don  Potts;  U  of  M  School  of  Forestry,  Missoula,  MT 

30  Frank  Gilmore;  Chancellor,  Montana  Tech.  Butte,  MT 

31 

32  6.5.7    Tribal  Government  and  Agencies 

33  Ben  Janis;  Director,  Fish  and  Wildlife,  Lower  Brule  Sioux  Tribe,  Lower  Brule.  SD 

34  Jeff  Stiffarm;  Fish  and  Wildlife,  Fort  Belknap  hidian  Community,  Harlem,  MT 

35  Joseph  Cordier;  Director,  Natural  Resources,  Rosebud  Sioux  Tribe,  Rosebud,  SD 
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1  Kenneth  Timbana;  Environmental  Director,  NW  Band  of  Shoshone,  Pocatello,  ID 

2  Leland  Topsky;  Natural  Resources  Department,  Chippewa-Cree  Tribal  Council,  Box  Elder,  MT 

3  Scott  Soults;  Kootenai  Tribe  of  Idaho,  Bonners  Ferry,  ID 

4  Tom  McDonald;  Division  Manager,  Fish,  Wildlife,  Recreation,  and  Conservation,  Confederated 

5  Salish  and  Kootenai  Tribes,  Pablo,  MT 
6 

7  6.5.8    Organizations 

8  Anne  Hedges;  Program  Director,  Montana  Environmental  Information  Center,  Helena,  MT 

9  Arlene  Montgomery;  Program  Director,  Friends  of  The  Wild  Swan,  Swan  Lake,  MT 

1 0  Bonny  Ogle;  North  Fork  Improvement  Association,  Kalispell,  MT 

1 1  Brian  J.  Bellgraph;  Montana  Cooperative  Fishery  Research  Unit,  Pacific  Northwest  National 

12  Laboratory.  Richland,  WA 

1 3  Bronwen  Wright;  Pacific  Rivers  Council,  Portland,  OR 

1 4  Bruce  Farling;  Executive  Director,  Montana  Trout  Unlimited,  Missoula,  MT 

15  CM.  Hauptman;  People  For  The  West,  Billings,  MT 

1 6  Clark  Fork  Coalition,  Missoula,  MT 

17  Da\id  Gaillard;  Rocky  Mountain  Region  Representative,  Defenders  of  Wildlife,  Bozeman,  MT 

18  Jonathan  Proctor;  Rocky  Mountain  Region  Representative,  Defenders  of  Wildlife,  Missoula,  MT 

1 9  Janet  Ellis;  Montana  Audubon,  Helena,  MT 

20  Greater  Yellowstone  Coalition,  Bozeman,  MT 

21  Jack  Atcheson;  Montana  Coalition  Approp  Mgmt  of  State  Land,  Butte,  MT 

22  JeffJuel;  Forest  Policy  Director,  The  Lands  Council,  Spokane,  WA 

23  Kat  Imhoff;  State  Director,  The  Nature  Conservancy,  Helena,  MT 

24  Keith  Hammer;  Swan  View  Coalition,  Kalispell,  MT 

25  Kim  Da\'itt;  American  Wildlands,  Missoula,  MT 

26  Mary  Jones;  Coordinator.  Friends  of  The  Missouri  Breaks  Monument,  Lewistown,  MT 

27  Mayre  Flowers;  Executi\e  Director,  Citizens  For  A  Better  Flathead.  Kalispell,  MT 

28  Minette  Johnson;  ,  Defenders  of  Wildlife,  Missoula,  MT 

29  Montana  River  Action,  Bozeman,  MT 

30  Montana  State  Leaseholders  Assn.,  Seeley  Lake,  MT 

3 1  M.G.  Trout  Unlimited,  Bozeman,  MT 

32  Northwest  Power  Planning  Council,  Boise,  ID 

33  Peter  Lesica;  Conservation  Chair,  Montana  Native  Plant  Society,  Missoula,  MT 

34  President.  Flathead  Wildlife  Inc..  Kalispell,  MT 
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1  Robert  Rasmussen;  Trust  For  Public  Lands,  Helena,  MT 

2  Roger  E.  Bergmeier;  Montrust,  Missoula,  MT 

3  Sterling  Miller;  Senior  Wildlife  Biologist,  National  Wildlife  Federation,  Missoula,  MT 

4  Steve  Kelly;  Friends  of  The  Wild  Swan,  Bozeman,  MT 

5  Stuart  Lewin;  Great  Falls  Conservation  Council,  Great  Falls,  MT 

6  Swan  Ecosystem  Center,  Condon,  MT 

7  Thorn  Liechty;  Montana  Forest  Owners  Association,  Missoula,  MT 

8  Tony  Schoonen;  Montana  Action  For  Access,  Ramsay,  MT 
9 

10  6.5.9    Businesses 

1 1  Chuck  Roady;  F.H.  Stoltze  Land  And  Lumber,  Columbia  Falls,  MT 

1 2  Craig  Blubaugh;  Smurfit-Stone,  Missoula,  MT 

1 3  Ellen  Simpson;  Montana  Wood  Products  Assn,  Helena,  MT 

1 4  Gordy  Sanders;  Pyramid  Mountain  Lumber  Co,  Seeley  Lake,  MT 

1 5  Henning  Stabins;  Plum  Creek,  Fairfield,  MT 

1 6  Jack  Rich;  Rich  Ranch  Lie,  Seeley  Lake,  MT 

1 7  Jim  Kranz;  Plum  Creek  Timber  Co,  Columbia  Falls,  MT 

1 8  Josh  Letcher;  Kootenai  Sand  and  Gravel,  Rexford,  MT 

19  Lorin  Hicks;  Land  Use  Planner/Manager,  Plum  Creek  Timberlands,  Columbia  Falls,  MT 

20  Paul  Mckenzie;  Lands  And  Resource  Mgr,  F.H.  Stoltze  Land  And  Lumber,  Columbia  Falls,  MT 

2 1  Rocky  Mountain  Log  Homes,  Hamilton,  MT 

22  Ronald  Buentemeier;  F.  H.  Stoltze  Land  &  Lumber,  Columbia  Falls,  MT 

23  Steve  Flynn;  Sun  Mountain  Lumber  Inc.,  Deer  Lodge,  MT 

24  Stimson  Lumber  Company,  Bonner,  MT 

25  Thompson  River  Lumber,  Thompson  Falls,  MT 

26  Wayne  Finch;  Owens  &  Hurst  Lumber  Co,  Eureka,  MT 

27 

28  6.5.10  Private  Citizens 

29  Bob  Pfister;  Bonner,  MT 

30  Charlene  O'Neil;  Kahspell,  MT 

3 1  Charles  Umhey;  Milltown,  MT 

32  Daniel  Smith;  Fortine,  MT 

33  Darlene  Jump-Rauthe;  Kalispell,  MT 
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1  Deborah  Schultz;  Columbia  Falls,  MT 

2  Diane  Rice;  Harrison,  MT 

3  Edd  Blackler;  Bigfork,  MT 

4  Gail  Gutsche;  Missoula,  MT 

5  Gar)'  Hall;  Olney,  MT 

6  Jack  Losensky;  Hamilton,  MT 

7  Jim  Habeck;  Missoula,  MT 

8  Michael  Wheat;  Bozeman,  MT 

9  Paul  Clark;  Trout  Creek,  MT 

10  Paul  Klug;  Kalispell,  MT 

1 1  Richard  Harris;  Missoula,  MT 

1 2  Ron  Mathsen;  Great  Falls,  MT 

1 3  Scott  Homgren;  Haglund  Kelley  Homgren  Jones  &  Wilder,  Portland,  OR 

14  Steve  Thompson;  Whitefish,  MT 

15  6.6    List  of  Preparers  and  Contributors 

16  Contributions  of  the  DNRC  and  the  USFWS  planning  team  members  included  providing  technical 

17  assistance  in  the  design  of  analyses,  contributing  to  the  writing  of  various  sections  and  chapters, 

1 8  reviewing  draft  documents,  assisting  with  data  management,  and  performing  GIS  analyses. 

19  6.6.1    DNRC  Contributors 

20  Ross  Baty,  Wildlife  Biologist,  FMB 

21  Jim  Bower,  Fisheries  Biologist,  FMB 

22  Gary  Frank,  Forest  Hydrologist,  FMB 

23  Sonya  Germann,  Environmental  Planner,  FMB 

24  Jordan  Larson,  Economist,  FMB 

25  Brian  Long,  Inventory  Specialist,  FMB 

26  John  Hogland,  GIS  Analyst,  FMB 

27  Mike  O'Herron,  EIS/HCP  Project  Manager,  FMB 

28  Donna  Riebe,  GIS  Analyst,  FMB 

29  Jeff  Schmalenberg,  Soils  Scientist,  FMB 

30  Tim  Spoelma,  Silviculturist,  FMB 

3 1  Shawn  Thomas,  Interim  Bureau  Chief,  FMB 
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1  6.6.2    USFWS  Contributors 

2  Tim  Bodurtha,  Supervisory  Fish  and  Wildlife  Biologist,  Ecological  Services 

3  Ben  Conard,  Wildlife  Biologist,  Ecological  Services 

4  Brant  Loflin,  Archaeologist 

5  Kathleen  Ports,  EIS/HCP  Project  Manager 

6  6.6.3    Parametrix  Contributors 

7  The  following  contractor  staff  also  contributed  to  preparation  of  this  EIS. 

8  Kate  Engel,  Parametrix:  Project  Manager 

9  Margaret  Spence,  Parametrix:  Assistant  Project  Manager,  Transportation,  Socioeconomics 

10  Mark  Rasmussen,  Mason,  Bruce  &  Girard:  Forest  Vegetation 

1 1  Ken  Fellows,  Parametrix:  Air  Quality 

12  Bruce  Stoker,  Earth  Systems:  Geology  and  Soils,  Water  Resources 

13  Jim  Good,  Parametrix:  Water  Resources 

14  Todd  Caplan,  Parametrix:  Plant  SOC,  Noxious  Weeds,  and  Wetlands 

15  Bob  Sullivan,  Parametrix:  Fish  and  Fish  Habitat 

16  Pete  Lawson,  Parametrix:  Fish  and  Fish  Habitat 

17  Mariann  Brown,  Parametrix:  Wildhfe  and  Wildlife  Habitat 

1 8  Mike  Hall,  Parametrix:  Wildlife  and  Wildlife  Habitat,  Recreation,  Visual  Resources 

19  T.  Weber  Greiser,  Historical  Research  Associates:  Archaeological,  Historical,  Cultural,  and  Tribal 

20  Trust  Resources 

2 1  Marcy  Rand,  Parametrix:  Technical  Editing 


Chapter  6  6-18  Montana  DNRC 

Scoping  and  Public  Involvement  Draft  EIS 


Chapter 


References 


7 


References 


2  Allan,  D.J.   1995.  Stream  ecology:  structure  and  function  of  running  waters.  Chapman  and  Hall, 

3  London,  UK. 

4  Allendorf.  F.W.,  D.M.  Esperlund,  and  D.T.  Scow.   1980.  Coexistence  of  native  and  introduced 

5  rainbow  trout  in  the  Kootenai  River  Drainage.  Proceedings  of  the  Montana  Academy  of 

6  Sciences  39:28-36. 

7  Almack.  J.A.   1985.  An  evaluation  of  grizzly  bear  habitat  in  the  Selkirk  Mountains  of  North 

8  Idaho.  Unpublished  M.S.  Thesis,  University  of  Idaho,  Moscow,  Idaho. 

9  Almack,  J.A.  1986.  Grizzly  bear  habitat  use,  food  habits,  and  movements  in  the  Selkirk 

10  Mountains,  Northern  Idaho.  Pages  150-157 /«.■  Contreras,  G.P.  and  K.E.  Evans 

1 1  (compilers).  Proceedings:  Grizzly  bear  habitat  symposium.  General  Technical  Report 

12  GTR-INT-207.  U.S.  Forest  Service,  Intermountain  Research  Station,  Ogden,  Utah. 

13  American  Fisheries  Society  (AFS).  2008.  Montana  Chapter  Website.  Species  of  Special 

14  Concern  Status  Pages.  Last  updated  September  23,  2008.  Available  at 

15  http://www.fisheries.org/units/AFSmontana/ssc.html.  Accessed  March  24,  2009. 

16  Anderson,  C.R.,  M. A.  Temant,  and  D.S.  Moody.  2002.  Grizzly  bear-cattle  interactions  on  two 

17  grazing  allotments  in  northwestern  Wyoming.  Ursus  13:247  256. 

18  Anderson,  H.W.  and  R.L.  Hobba.   1959.  Forests  and  floods  in  the  northwestern  United  States. 

19  International  Association  of  Scientific  Hydrology  Publication  48:30-39. 

20  Anderson,  N.J.   1994.  Grizzly  bear  food  production  on  clearcuts  within  the  western  and 

21  northwestern  Yellowstone  ecosystem.  Thesis,  Montana  State  University,  Bozeman. 

22  73  pp. 

23  Anderson,  P.D.,  D.J.  Larson,  and  S.S.  Chan.  2007.  Riparian  Buffer  and  Density  Management 

24  Influences  on  Microclimate  of  Young  Headwater  Forests  of  Western  Oregon.  Forest 

25  Science  53(2):254 -269. 

26  Anonymous.  2003.  How  dry?  Dry  enough  to  replace  fall  colors  with  smoke  and  fire.  Northern 

27  Rockies  Interagency  Information  Center,  News  Release,  3  September. 

28  <http://www.fs.fed.us/rl/fire/2003fires/stories/how_dry.pdf>  Accessed  December  29, 

29  2008. 

30  Appelbloom,  T.W.,  B.M.  Chescheir,  R.W.  Skaggs,  and  D.L.  Hesterberg.  2001.  Evaluating 

31  Forest  Road  Management  Practices  for  Reducing  Sediment  Production  and  Transport 

32  from  Forested  Watersheds.  Pages  171-174  in:  Ascough,  J.C.  II  and  D.C.  Flanagen 

33  (eds.).  Soil  Erosion  Research  for  the  2 1  st  Century,  Proceedings  of  the  International 


Montana  DNRC  7-1  Chapter  7 

Draft  EIS  References 


1  Symposium.  ASAE  701P0007  (3-5  January,  2001,  Honolulu,  Hawaii).  American  Society 

2  of  Agricultural  and  Biological  Engineers,  St.  Joseph,  Michigan. 

3  Apps,  CD.   1999.  Space-use,  diet  demographics,  and  topographic  associations  of  lynx  in  the 

4  Southern  Canadian  Rocky  Mountains:  a  study.  Pages  351-371 /«.•  Ruggiero,  L.F.,  K.B. 

5  Aubry,  S.W.  Buskirk,  G.M.  Koehler,  C.J.  Kreba,  K.S.  McKelvey,  and  J.R.  Squires. 

6  Ecology  and  Conservation  of  Lynx  in  the  United  States.  General  Technical  Report  GTR- 

7  RMRS-30WWW.  University  Press  of  Colorado.  Niwot,  Colorado  and  Rocky  Mountain 

8  Research  Station,  U.S.  Department  of  Agriculture,  Fort  Collins,  Colorado. 

9  Archibald,  W.R.,  R.  Ellis,  and  A.N.  Hamilton.   1987.  Responses  of  grizzly  bears  to  logging 

10  truck  traffic  in  the  Kimsquit  River  Valley,  British  Columbia.  Bears,  their  biology  and 

11  management:  papers  and  proceedings  of  the  International  Conference  on  Bear  Research 

12  and  Management.  7:251-257. 

13  Armleder,  H.M.,  D. A.  Leckenby,  D.J.  Freddy,  and  L.L.  Hicks.   1989.  Integrating  management 

14  of  timber  and  deer:  Interior  forests  of  western  North  America.  General  Technical  Report 

15  PNW-GTR-227.  USES,  Pacific  Northwest  Research  Station.  Portland,  Oregon.  22  pp. 

16  Arthur,  S.M.   1987.  Ecology  of  fishers  in  south-central  Maine.  Ph.D.  Thesis,  University  of 

17  Maine,  Orono. 

18  Aubry,  K.B.  and  CM.  Raley.  2002.  The  pileated  woodpecker  as  a  keystone  habitat  modifier  in 

19  the  Pacific  Northwest.  Pages  257-274  in  W.F.  Laudenslayer,  Jr.,  P.J.  Shea,  B.E. 

20  Valentine,  CP.  Weatherspoon,  and  T.E.  Lisle,  technical  coordinators.  Proceedings  of  the 

21  Symposium  on  the  Ecology  and  Management  of  Dead  Wood  in  Western  Forests.  USDA 

22  Forest  Service  General  Technical  Report  PSW-GTR-181,  Berkeley,  California. 

23  Aubry,  K.B. ,  G.M.  Koehler,  and  J.R.  Squires.   1999.  Ecology  of  Canada  lynx  in  southern  boreal 

24  forests.  Pages  373-396  in  Ruggiero,  L.F.,  K.B.  Aubry,  S.W.  Buskirk,  G.M.  Koehler,  C.J. 

25  Krebs,  K.S.  McKelvey,  and  J.R.  Squires.  Ecology  and  conservation  of  lynx  in  the  United 

26  States.  General  Technical  Report  GTR-RMRS-30WWW.  University  Press  of  Colorado. 

27  Niwot,  Colorado  and  Rocky  Mountain  Research  Station,  U.S.  Department  of  Agriculture, 

28  Fort  Collins,  Colorado. 

29  Aubry,  K.B,  K.S.  McKelvey,  and  J. P.  Copeland.  2007.  Distribution  and  broadscale  habitat 

30  associations  of  the  wolverine  in  the  contiguous  United  States.  Journal  of  Wildlife 

31  Management  7 1(7):2 147-2 158. 

32  Aune,  K.  and  W.F.  Kasworm.   1989.  Rocky  Mountain  East  Front  grizzly  bear  study:  Final 

33  report.  Montana  Department  of  Fish,  Wildlife  and  Parks,  Helena,  Montana. 

34  Badry,  M.J.,  G.  Proulx,  and  P.M.  Woodard.   1997.  Home-range  and  habitat  use  by  fishers 

35  translocated  to  the  aspen  parkland  of  Alberta.  Pages  233-251  in:  G.  Proulx,  H.N. 

36  Bryant,  and  P.M.  Woodard  (eds.).  Martes:  taxonomy,  ecology,  techniques,  and 

37  management.  Provincial  Museum  of  Alberta.  Edmonton,  Alberta. 


Chapter?  7-2  Montana  DNRC 

References  Draft  EIS 


1  Banci,  V.   1987.  Ecology  and  behavior  of  wolverine  in  the  Yukon.  Thesis,  Simon  Eraser 

2  University.  Bumaby,  British  Columbia. 

3  Banci.  V.   1991.  Status  of  the  grizzly  bear  in  Canada.  1990.  Committee  on  the  Status  of 

4  Endangered  Wildlife  in  Canada.  Ottawa,  Ontario. 

5  Banci,  V.   1994.  Wolvenne.  Pages  99-127  in:  Ruggiero.  L.F..  K.B.  Aubry,  S.W.  Buskirk.  L.F. 

6  Lyon,  and  W.J.  Zielinski  (eds.).  The  Scientific  Basis  for  Conser\  ing  Forest  Carnivores: 

7  American  marten,  fisher,  lynx,  and  wolverine  in  the  western  United  States.  General 

8  Technical  Report  RM-254.  U.S.  Forest  Service,  Rocky  Mountain  Research  Station,  Fort 

9  Collins,  Colorado. 

10  Banci.  V.  and  A.S.  Harestad.   1990.  Home  range  and  habitat  use  of  wolverines  Gulo  gulo  in 

11  Yukon.  Canada.  Holarctic  Ecology  13(^3):  195-200. 

12  Baty.  G.R..  C.L.  Marcum,  M.J.  Thompson,  and  J. M.  Hillis.   1996.  Potential  effects  of  ecosystem 

13  management  on  cervids  wintering  in  ponderosa  pine  habitat.  Intermountain  Journal  of 

14  Sciences  2(1):  1-7. 

15  Behnke,  R.J.   1992.  Native  Trout  of  Western  North  America.  American  Fisheries  Society 

16  Monograph  6.  American  Fisheries  Society,  Bethesda,  Maryland. 

17  Benda,  L.  and  T.  Dunne.   1997.  Stochastic  forcing  of  sediment  supply  to  channel  networks  from 

18  landsliding  and  debris  flow.   Water  Resources  Research,  33(12),  2849-2864. 

19  Benda,  L.,  D.  Miller,  T.  Dunne,  G.  Reeves,  and  J.  Agee.   1998.  Dynamic  landscape  systems. 

20  Pages  261-288  in:  Naiman.  R.  and  R.  Bilby  (eds.).  River  Ecology  and  Management: 

21  Lessons  from  the  Pacific  Coastal  Ecoregion.  Springer,  New  York. 

22  Benke,  A.C.  and  J.B.  Wallace.  2003.  Influence  of  wood  on  invertebrate  communities  in  streams 

23  and  rivers.  Pages  149-177  in:  Gregory.  S.,  K.L.  Boyer  and  A.M.  Gumell  (eds.).  The 

24  ecology  and  management  of  wood  in  world  rivers.  American  Fisheries  Society 

25  symposium.  Volume  37.  American  Fisheries  Society,  Bethesda,  Maryland. 

26  Benke.  A.C.  R.L.  HenrN' 111.  D.M.  Gillespie,  and  R.J.  Hunter.   1985.  Importance  of  snag  habitat 

27  for  animal  production  in  Southeastern  streams.  Fisheries  10(5):8-13. 

28  Benn,  B.  and  S.  Herrero.  2002.  Grizzly  bear  mortality  and  human  access  in  Banff  and  Yoho 

29  National  Parks,  1971-98.  Ursus  13:213-221. 

30  Bennett,  W.  2005.  Fire  Management  Specialist,  Northwestern  Land  Office.  Kalispell,  Montana. 

31  Personal  communication. 

32  Beschta,  R.L.,  M.R.  Pyles,  A.E.  Skaugset,  and  C.G.  Surfleet.  2000.  Peakflow  responses  to 

33  forest  practices  in  the  western  cascades  of  Oregon,  Journal  of  Hydrology,  Volume  233, 

34  Issues  1-4.12  June  2000.  Pages  1 02- 1 20. 


MomanaDNRC  7-3  Chapter  7 

Draft  EIS  References 


1  Beschta,  R.L.  1989.  The  effects  of  riparian  vegetation  on  channel  morphology,  sediment,  and 

2  temperature  in  streams.  In:  Silvicultural  Management  of  Riparian  Areas  for  Multiple 

3  Resources,  A  COPE  Workshop,  December  12-13,  Gleneden  Beach,  Oregon.  College  of 

4  Forestry,  Oregon  State  University,  Corvallis,  Oregon. 

5  Beschta,  R.L.  and  J. R.  Boyle.   1995.  Effects  of  forest  practices  on  wildlife.  Chapter  9  z/?.- 

6  Beschta,  R.L.,  J.R.  Boyle,  C.C.  Chambers,  W.P.  Gibson,  S.V.  Gregory,  J.  Grizzel,  J.C. 

7  Hagar,  J.L.  Li,  W.C.  McComb,  T.W.  Parzybok,  M.L.  Reiter,  G.H.  Talyor,  and  J.E. 

8  Warila.  1995.  Cumulative  effects  of  forest  practices  in  Oregon:  literature  and  synthesis. 

9  Prepared  for  Oregon  Department  of  Forestry,  Salem,  Oregon. 

10  Beschta,  R.L.,  R.E.  Bilby,  G.W.  Brown,  and  T.D.  Hofstra.   1987.  Chapter  6.  Stream 

1 1  temperature  and  aquatic  habitat.  Pages  191-232  in:  Salo,  E.O.  and  T.W.  Cundy  (eds). 

12  Streamside  management:  forestry  and  fishery  interactions.  Contribution  No. 57.  Institute 

13  of  Forest  Resources,  University  of  Washington,  Seattle,  Washington. 

14  Best,  D.W.,  H.M.  Kelsey,  D.K.  Hagans,  and  M.  Alpert.   1995.  Role  of  Fluvial  Hillslope  Erosion 

15  Sediment  Budget  of  Garrett  Creek,  Humboldt  County,  California.  Pages  M1-M9  in: 

16  Nolan,  K.M.,  H.M.  Kelsey  and  D.C.  Marron  (eds.).  Geomorphic  processes  and  aquatic 

17  habitat  in  the  Redwood  Creek  basin,  northwestern  California.  U.S.  Geological  Survey 

18  Professional  Paper  1454.  Washington,  D.C. 

19  Bilby,  R.E.   1984.  Removal  of  debris  may  affect  stream  channel  stability.  Journal  of  Forestry 

20  82:609-613. 

21  Bilby,  R.E.  and  G.E  Likens.  1980.  Importance  of  organic  debris  dams  in  the  structure  and 

22  function  of  stream  ecosystems.  Ecology  61:1107-1113. 

23  Bilby,  R.  and  J.W.  Ward.   1989.  Changes  in  characteristics  and  function  of  woody  debris  with 

24  increasing  size  of  streams  in  western  Washington.  Transactions  of  the  American 

25  Fisheries  Society  1 1 8:368-378. 

26  Bisson,  P.A.,  R.E.  Bilby,  M.D.  Bryant,  C.A.  Dolloff,  G.B.  Grette,  R.A.  House,  M.L.  Murphy, 

27  K.V.  Koski,  and  J.R.  Sedell.  1987.  Large  Woody  Debris  in  Forested  Streams  in  The 

28  Pacific  Northwest:  Past,  Present,  and  Future.  Pages  143-190  w:  Salo,  E.O.  and  T.W. 

29  Cundy,  Streamside  Management:  Forestry  and  Fishery  Interactions.  University  of 

30  Washington,  College  of  Forest  Research,  Seattle,  Washington. 

31  Bjomn,  T.C.  and  G.A.  Liknes.   1986.  Life  history,  status  and  management  of  westslope 

32  cutthroat  trout.  Pages  57-64  w  J. S.  Griffith,  ed.  The  ecology  and  management  of  interior 

33  stocks  of  cutthroat  trout.  Special  Publication.  Western  Division,  American  Fisheries 

34  Society,  Bethesda,  Maryland. 

35  Bjomn,  T.C.  and  J.  Mallet.   1964.  Movements  of  planted  and  wild  trout  in  and  Idaho  river 

36  system.  Transactions  of  the  American  Fisheries  Society  93:70-76. 

37  Bjomn,  T.C.  and  D.W.  Reiser.   1991.  Habitat  Requirements  of  salmonids  in  streams.  Pages  83- 

38  138  w.-  W.R.  Meehan,  editor.  Influences  of  forest  and  rangeland  management  on 

Chapter  7  7-4  Montana  DNRC 

References  Draft  EIS 


1  salmonid  fishes  and  their  habitat.  Special  Publication  19.  American  Fisheries  Society, 

2  Bethesda.  Maryland. 

3  Bjomn.  T.C..  M.A.  Brusven,  M.P.  Malnau,  M.P.,  J.H.  Milligan,  R.  Klant,  E.  Chacho,  and  C. 

4  Schaye.   1977.  Transport  of  granitic  sediment  in  streams  and  its  effects  on  insects  and 

5  fish.  1977:  University  of  Idaho.  Forest,  Wildlife  and  Range  Experiment  Station. 

6  Blanchard,  B.M.   1983.  Grizzly  bear-habitat  relationships  in  the  Yellowstone  area.  Proceedings 

7  of  the  International  Conference  on  Bear  Research  and  Management.  5:1 18-123. 

8  Bolda,  S.K.  and  W.J.  Meyers.   1997.  Conducting  a  Long-term  Water  Quality  Monitoring 

9  Project:  A  Case  Study  on  the  McCloud  River,  California.  Soils  and  Water  Conserv'ation. 

10  53(1). 

1 1  Bonar.  R.L.   1999.  Pileated  woodpecker  winter  habitat  suitability  index  model.  Foothills  Model 

12  Forest,  Hinton,  Alberta,  Canada.  8  p.  <http://www.fmf  ab.ca'pdfli_pwood.pdf> 

13  Bowling,  L.C.  and  D.P.  Lettenmaier.  2001.  The  effects  of  forest  roads  and  harvest  on  catchment 

14  hydrology  in  a  mountainous  maritime  environment.  Pages  145-164  in  M.S.  Wigmosta 

15  and  S.J.  Burges.  editors.  Land  use  and  watersheds:  human  influence  on  hydrology  and 

16  geomorphology  in  urban  and  forest  areas.  AGU  Water  Science  and  Application  Volume 

17  2.  American  Geophysical  Union,  Washington,  D.C. 

18  Boyd,  D.K.,  R.P.  Ream,  D.  H  Pletscher.  and  M.W.  Fairchild.   1993.  Variation  in  denning  and 

19  parturition  dates  of  a  wild  Gray  Wolf,  Canis  lupus,  in  the  Rocky  Mountains.  The 

20  Canadian  Field-Naturalist.  107(3):359-360. 

21  Brand.  C.J.  and  L.B.  Keith.   1979.  Lyax  demography  during  a  snowshoe  hare  decline  in  Alberta. 

22  Journal  ofWildlife  Management  43:827-849. 

23  Bratkovich,  A.A.   1986.  Grizzly  bear  habitat  components  associated  with  past  logging  practices 

24  on  the  Libby  Ranger  District,  Kootenai  National  Forest.  Pages  180  184  in:  G.P. 

25  Contreras  and  K.E.  Evans  (eds.).  Proceedings  -  Grizzly  bear  habitat  symposium. 

26  General  Technical  Report  INT  207.  USES  Intermountain  Research  Station,  Ogden,  Utah. 

27  Brick,  C.  B.  Randall,  and  D.  Oberbillig.  2008.  Low  Flows,  Hot  Trout.  Climate  Change  in  the 

28  Clark  Fork  Watershed.  Clark  Fork  Coalition  and  National  Wildlife  Federation. 

29  Missoula,  Montana.  36p. 

30  Brooks.  K.N..  P.F.  Ffolliott.  H.M  Gregersen.  and  L.F.  DeBano.   1997.  Hydrology  and  the 

31  Management  of  Watersheds,  second  edition.  Iowa  State  University  Press.  Ames,  Iowa. 

32  Brosofske,  K.D.,  J.  Chen.  R.J.  Naiman.  and  J. F.  Franklin.   1997.  Har\esting  effects  on 

33  microclimate  gradients  from  small  streams  to  uplands  in  western  Washington.  Ecological 

34  Applications  7:1188-1200. 

35  Brown,  J.K.   1989.  Effects  of  fire  on  streams.  Pages  106-1 1  w:  Richardson,  F.  and  R.H. 

36  Hamre,  eds.  Wild  trout  IV:  Proceedings  of  the  symposium.  Washington,  DC.  Available 

Montana  DNRC  7-3  Chapter  7 

Draft  EIS  References 


1  at  http://www.wildtroutsymposium.com/proceedings-4.pdf.  Accessed  December  18, 

2  2008. 

3  Brown,  G.W.  1971.  Water  temperatures  in  small  streams  as  influenced  by  environmental 

4  factors.  In:  Krygier,  J.T.  and  J.D.  Hall  (eds.).  Symposium  on  Forest  Land  Uses  and  the 

5  Stream  Environment.  Oregon  State  University,  Corvallis. 

6  Brown,  L.   1992.  On  the  zoogeography  and  life  history  of  Washington's  native  char. 

7  Washington  Department  of  Fish  and  Wildlife,  Report  #94-04,  Fisheries  Management 

8  Division.  Olympia.  41  pp. 

9  Brown,  R.S.  and  W.C.  Mackay.   1995.  Fall  and  winter  movements  of  and  habitat  use  by 

10  cutthroat  trout  in  the  Ram  River,  Alberta.  Transactions  of  the  American  Fisheries 

11  Society  124:873-885. 

12  Brunton,  B.B.  1998.  Kootenai.  Pages  223-237  in:  Walker,  D.E.  and  W.C.  Sturtevant  (eds.) 

13  Handbook  of  North  American  Indians,  vol.  12,  Plateau,  Smithsonian  Institution, 

14  Washington,  D.C. 

15  Buck,  S.,  C.  MuUis,  and  A.  Mossman.   1994.  Habitat  use  by  fishers  in  adjoining  heavily  and 

16  lightly  harvested  forest.  Pages  368-376  in:  Buskirk,  S.W.,  A.  Harestad,  and  M.  Raphael. 

17  (eds.).  Martens,  sables,  and  fishers:  biology  and  conservation.  Cornell  University  Press. 

18  Ithaca,  New  York. 

19  Buehler,  D.A.  2000.  Bald  eagle  (Haliaeetus  leucocephalus).  In:  A.  Poole  and  F.  Gill  (eds.). 

20  The  Birds  of  North  America,  No.  506.  The  Birds  of  North  America,  Inc.  Philadelphia, 

21  Pennsylvania. 

22  Bull,  E.L.  and  J. A.  Jackson.   1995.  Pileated  woodpecker  (£)73'ocopw5/?/7eor»5).  In:  The  Birds  of 

23  North  America,  No.  148  (A.  Poole  and  F.Gill,  eds.).  The  Birds  of  North  America,  Inc. 

24  Philadelphia,  Pennsylvania.  22  p. 

25  Bureau  of  Economic  Analysis  (BEA).  2008.  Table  CA25N.  Total  full-time  and  part-time 

26  employment  by  NAICS  industry.  Regional  Economic  Accounts.  Revised  April  24, 

27  2008.  <www.bea.gov/regional/reis/default.cfin?selTable=CA25N&series=NAICS> 

28  Accessed  April  1 3 ,  2009. 

29  Burroughs,  E.R.,  Jr.   1985.  Survey  of  slope  stability  problems  on  forest  lands  in  the  West.  Pages 

30  5-16  w.-  Swanston,  D.  (tech.  ed.).  Proceedings  of  a  Workshop  on  Slope  Stability: 

31  Problems  and  Solutions  in  Forest  Management.  General  technical  report  PhW-180. 

32  Pacific  Northwest  Forest  and  Range  Experiment  Station,  USDA  Forest  Service,  Portland, 

33  Oregon. 

34  Burroughs,  E.R.,  Jr.   1990.  Predicting  onsite  sediment  yield  from  forest  roads.  Proceedings  of 

35  Conference  XXI,  International  Erosion  Control  Association,  Erosion  Control: 

36  Technology  in  Transition.  Washington,  DC,  February  14-17,  1990.  Pages  223-232. 


Chapter  7  7-6  Montana  DNRC 

References  Draft  EIS 


1  Burroughs,  E.R..  Jr.  and  J.G.  King.   1985.  Surface  erosion  control  on  roads  in  granitic  soils. 

2  Pages  183-190  in:  Jones.  E.B.  and  T.J.  Ward  (eds.).  Watershed  management  in  the 

3  eighties:  proceedings.  American  Society  of  Civil  Engineers,  New  York. 

4  Burroughs.  E.R.,  Jr.  and  J.G.  King.   1989.  Reduction  of  soil  erosion  on  forest  roads.  U.S.Forest 

5  Ser\ice.  Intemiountain  Research  Station.  General  Technical  Report  GTR-lNT-264. 

6  Ogden,  Utah. 

7  Burroughs.  E.R.,  G.R.  Chalfant.  and  M. A.  Townsend.   1976.  Slope  stability  in  road 

8  construction:  a  guide  to  the  construction  of  stable  roads  in  western  Oregon  and  northern 

9  California.  U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Oregon  State 

10  Office,  Portland,  Oregon. 

11  Burton.  T.  A.   1997.  Effects  of  Basin-Scale  Timber  Harvest  On  Water  Yield  and  Peak 

12  Streamflow.  Journal  of  the  American  Water  Resources  Association  33(6):  1 187-1 196. 

13  Butts.  T.W.   1992.  Lynx  biology  and  management:  A  literature  review  and  annotated 

14  bibliography.  USPS,  Endangered  and  Threatened  Species  Program,  Missoula,  Montana. 

15  Callaway  R.M..  G.C.  Thelen,  S.  Barth,  P.W.  Ramsey,  and  J.E.  Gannon.  2004.  Soil  fungi  alter 

16  interactions  benveen  North  American  plant  species  and  the  exotic  invader  Centaurea 

17  /77ac?//o5(3  in  the  field.  Ecology  85:1062-1071. 

18  Caprio.  J.M.  and  P.  Fames.  2004.  The  Climate  of  Montana.  In:  Montana  Interagency  Plant 

19  Materials  Handbook.  Available  at  http://www.animalrangeextension.montana.edu/ 

20  Articles/ Forage/MIPMH-chptr- 1  .htm.  Accessed  December  13,  2004. 

21  Castelle,  A.J.  and  A. W.  Johnson.  2000.  Riparian  vegetation  effectiveness.  Technical  Bulletin 

22  No.  799.  National  Council  for  Air  and  Stream  Improvement,  Research  Triangle  Park. 

23  North  Carolina. 

24  Cavender,  T.M.   1978.  Taxonomy  and  distribution  of  the  bull  trout,  5'a/ve///7»5 /?7o/wa(Suckley), 

25  from  the  American  Northwest.  California  Fish  and  Game  64(3):  139-174. 

26  CCAC  (Montana  Climate  Change  Advisory  Committee).  2007.  Montana  Climate  Change 

27  Action  Plan:  Final  Report  of  the  Governors  Climate  Change  Advisory  Committee. 

28  November  2007.  <http://www.mtclimatechange.us/CCAC.cfm>  Accessed  November 

29  12,2008. 

30  Cederholm,  CD.  and  M.  Reid.   1987.  Impact  of  forest  management  on  coho  salmon 

31  {Oncorhynchus  kisutch)  populations  of  the  Clearwater  River,  Washington:  A  project 

32  summary.  Pages  373-398  in:  Salo,  E.O.  and  T.W.  Cundy  (eds).  Streamside 

33  management:  forestry  and  fishery  interactions.  Contribution  No.  57.  Institute  of  Forest 

34  Resources,  University  of  Washington,  Seattle,  Washington. 

35  Cederholm,  C.J.,  L.M.  Reid,  and  E.O.  Salo.   1981.  Cumulative  effects  of  logging  road  sediment 

36  on  salmonid  populations  in  the  Clearwater  River,  Jefferson  County,  Washington.  Pages 

37  38-74  in:  Proceedings  from  the  Conference  on  Salmon  Spawning  Gravel:  A  Renewable 

Montana  DNRC  7-7  Chapter  7 

Draft  EIS  References 


1  Resource  in  the  Pacific  Northwest,  Washington  Water  Research  Centre,  Report  vol.  39. 

2  Washington  State  University,  Pullman,  Washington. 

3  Cegelski,  C.  2002.  An  evaluation  of  genetic  diversity,  gene  flow,  and  population  genetic 

4  structure  among  wolverine  {Gulo  gulo)  populations  in  the  Rocky  Mountains.  Thesis, 

5  University  of  Idaho,  Moscow. 

6  Center  for  Rural  Affairs.  2007.  Measuring  the  quality  of  life  in  rural  areas. 

7  <http://www.cfra.org/newsletter/2007/08/measuring-quality-life-rural-areas>  Accessed 

8  August  15,  2008. 

9  Chamberlin,  T.W.,  R.D.  Harr,  and  F.H.  Everest.   1991.  Timber  Harvesting,  Silviculture,  and 

10  Watershed  Processes.  Pages  181-205  w:  Mehan,  W.R.  (ed.),  Influences  of  Forest  and 

1 1  Rangeland  Management  on  Salmonid  Fishes  and  Their  Habitats,  American  Fisheries 

12  Society  Special  Publication  19.  American  Fisheries  Society,  Bethesda,  Maryland. 

13  Chapman,  D.W.   1988.  Critical  review  of  variables  used  to  define  effects  of  fines  in  redds  of 

14  large  salmonids.  Transactions  of  the  American  Fisheries  Society.   117:1-21. 

15  Chatwin,  S.C.,  D.E.  Howes,  J.W.  Schwab,  and  D.N.  Swanston.   1991.  A  guide  for  management 

16  of  landslide-prone  terrain  in  the  Pacific  Northwest,  Land  Management  Handbook 

17  Number  18.  British  Columbia  Ministry  of  Forests,  Victoria,  British  Columbia,  Canada. 

18  Chen,  J.,  S.C.  Saunders,  T.R.  Crow,  R.J.  Naiman,  K.D.  Brosofske,  G.D.  Mroz,  B.L.  Brookshire, 

19  and  J. F.  Franklin.   1999.  Microclimate  in  forest  ecosystem  and  landscape  ecology: 

20  Variations  in  local  climate  can  be  used  to  monitor  and  compare  the  effects  of  different 

21  management  regimes.  Bioscience  49(4):288 -297. 

22  Cheng,  J.D.  1989.  Streamflow  changes  after  clear-cut  logging  of  a  pine  beetle  infested 

23  watershed  in  southern  British  Columbia,  Canada.  Water  Resources  Research,  25(3):449- 

24  456. 

25  Cherry,  J.  and  R.L.  Beschta.  1989.  Coarse  woody  debris  and  channel  morphology:  A  flume 

26  study.  Water  Resources  Bullefin,  25(5),  1 03 1  - 1 036. 

27  Cilimburg,  A.C.  and  K.C.  Short.  2005.  Forest  fire  in  the  U.S.  Northern  Rockies:  a  primer. 

28  <http://www.northemrockiesfire.org>  Accessed  September  24  2008. 

29  Claar,  J.J.,  N.  Anderson,  D.  Boyd,  M.  Cherry,  B.  Conard,  R.  Hompesch,  S.  Miller,  G.  Olson,  H. 

30  Ihsle  Pac,  J.  Waller,  T.  Wittinger,  H.  Youmans.   1999.  Carnivores.  Pages  7.1-7.63  in: 

31  Joslin,  G.  and  H.  Youmans  (coordinators).  Effects  of  recreation  on  Rocky  Mountain 

32  wildlife:  A  Review  for  Montana.  Committee  on  Effects  of  Recreation  on  Wildlife, 

33  Montana  Chapter  of  The  Wildlife  Society,  Bozeman,  Montana.  307  pp. 

34  Claar,  J. J.,  T.  Bertram,  R.  Naney,  N.  Warren,  and  W.  Ruediger.  2003.  Wildlife  linkage  areas: 

35  an  integrated  approach  for  Canada  lynx.  Road  Ecology  Center  eScholarship  Repository, 

36  John  Muir  Institute  of  the  Environment,  University  of  CaHfomia,  Davis,  California. 


Chapter  7  7-8  Montana  DNRC 

References  Draft  EIS 


1  <http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1002&context=jmie/roadeco> 

2  Accessed  December  19,  2008. 

3  Cohen,  F.   1982.  Handbook  of  Federal  Indian  Law.  Michie  Bobbs-Merrill,  Law  Publishers, 

4  Charlottesville,  Virginia. 

5  Cook,  M.J.  and  J. G.  King.   1983.  Construction  cost  and  erosion  control  effectiveness  of  filter 

6  windrows  on  fillslopes.  Research  Note  INT-  335.  U.S.  Forest  Service,  Intermountain 

7  Forest  and  Range  Experiment  Station,  Ogden,  Utah. 

8  Cooper,  S.V.,  K.E.  Neiman,  R.  Steele,  and  D.W.  Roberts.  1991  (rev.).  Forest  habitat  types  of 

9  northern  Idaho:  a  second  approximation,  General  Technical  Report,  INT-236.  U.S. 

10  Forest  Service,  Intermountain  Forest  and  Range  Experiment  Station,  Ogden,  Utah. 

1 1  Cooperative  Monitoring,  Evaluation,  and  Research  Committee  (CMER).  2004.  The  hydrologic 

12  impacts  of  roads  at  varying  spatial  and  temporal  scales:  a  review  of  published  literature 

13  as  of  04-09-04.  Prepared  for  the  Upland  Processes  Science  Advisory  Group  of  the 

14  Committee  for  CMER.  Washington  Department  of  Natural  Resources,  Olympia, 

15  Washington. 


■'&'■ 


16  Copeland,  J.P.  2004.  Wildlife  Biologist,  U.S.  Forest  Service,  Research  Branch,  Missoula, 

1 7  Montana.  Personal  communication  with  Rich  Harris,  Wildlife  Biologist,  February  2004. 

18  Copeland,  J.P.   1996.  Biology  of  the  wolverine  in  central  Idaho.  Thesis,  University  of  Idaho, 

19  Moscow. 

20  Copeland,  J.P.  and  J.S.  Whitman.  2003.  Wolverine  {Gulo  gulo).  Pages  672-682  in: 

21  Feldhammer,  G.A.,  B.C.  Thompson,  and  J. A.  Chapman,  (eds.).  Wild  mammals  of  North 

22  America.  Johns  Hopkins  University  Press,  Baltimore,  Maryland. 

23  Copeland,  J.P.,  J.M.  Peek,  C.R.  Groves,  W.E.  Melquist,  K.S.  McKelvey,  G.W.  McDaniel,  CD. 

24  Long,  and  C.E.  Harris.  2007.  Seasonal  habitat  associations  of  the  wolverine  in  central 

25  Idaho.  Journal  of  Wildlife  Management  71  (7):220 1-22 12. 

26  Craighead,  J.J.   1 980.  A  proposed  delineation  of  critical  grizzly  bear  habitat  in  the  Yellowstone 

27  region.  International  Association  for  Bear  Research  and  Management.  Monograph 

28  Serial  No.  1. 

29  Craighead,  F.C.  and  J.J.  Craighead.   1972.  Grizzly  bear  pre-hibemation  and  denning  activities  as 

30  determined  by  radio-tracking.  Wildlife  Monographs  23.  The  Wildlife  Society.  Bethesda, 

31  Maryland.  35  pp. 

32  Cromack,  K.,  Jr.,  F.J.  Swanson,  and  C.C.  Grier.   1978.  A  comparison  of  harvesting  methods  and 

33  their  impacts  on  soils  and  environment  in  the  Pacific  Northwest.  In:  Youngberg,  C.T., 

34  ed.  Forest  Soils  and  Land  Use:  Proceedings  of  the  Fifth  North  American  Forest  Soils 

35  Conference.  Department  of  Forest  and  Wood  Sciences  Colorado  State  University,  Fort 

36  Collins,  Colorado. 


Montana  DNRC  7-9  Chapter  7 

Draft  EIS  References 


1  Darnell,  R.  2001.  Plains  Cree.  Pages  638-651  w;  DeMallie,  R.J.  and  W.C.  Sturtevant  (eds.) 

2  Handbook  of  North  American  Indians,  vol.  12,  Plateau.  Smithsonian  Institution, 

3  Washington  D.C. 

4  Davies-Colley,  R.J.,  G.W.  Payne,  and  M.  van  Elswijk.  2000.  Microclimate  gradients  across  a 

5  forest  edge.  New  Zealand  Journal  of  Ecology  24: 1 1 1  - 1 2 1 . 

6  DeMallie,  R.J.  and  D.R.  Miller.  2001.  Assiniboine.  Page  572-595 //?.-  DeMaUie,  R.J.  and  W.C. 

7  Sturtevant  (eds.).  Handbook  of  North  American  Indians,  vol.  13,  Plains,  Smithsonian 

8  Institution,  Washington  D.C. 

9  Dempsey,  H.A.  2001.  Blackfoot.  Pages  604-628  w.-  DeMallie,  R.J.  and  W.C.  Sturtevant  (eds.). 

10  Handbook  of  North  American  Indians,  vol.  13,  Plains,  Smithsonian  Institution, 

1 1  Washington  D.C. 

12  Dent,  L.F.  and  J. B.S.  Walsh.  1997.  Effectiveness  of  Riparian  Management  Areas  and 

13  Hardwood  Conversions  in  Maintaining  Stream  Temperature.  Technical  Report 

14  Number  3.  Oregon  Department  of  Forestry,  Forest  Practices,  Salem,  Oregon. 

15  DeStaso,  J.  Ill  and  F.J.  Rahel.   1994.  Influence  of  water  temperature  on  interactions  between 

16  juvenile  Colorado  River  cutthroat  trout  and  brook  trout  in  a  laboratory  stream. 

17  Transactions  of  the  American  Fisheries  Society  123:289-297. 

18  DNRC  (Montana  Department  of  Natural  Resources  and  Conservation).  1996.  State  forest  land 

19  management  plan:  final  environmental  impact  statement  (and  appendices).  DNRC 

20  Forest  Management  Bureau,  Missoula,  Montana. 

21  DNRC.  2000a.  State  forest  land  management  plan:  Implementation  monitoring  report,  fiscal 

22  years  1997-2000.  DNRC  Forest  Management  Bureau,  Missoula,  Montana. 

23  DNRC.  2000b.  Montana  forestry  best  management  practices  monitoring:  2000  forestry  BMP 

24  audit  report.  Prepared  by  R.  Ethridge  and  P.  Heffeman,  DNRC  Forestry  Division, 

25  Missoula,  Montana. 

26  DNRC.  2002.  Montana  forestry  best  management  practices  monitoring:  2002  forestry  BMP 

27  audit  report.  Prepared  by  R.  Ethridge,  DNRC  Forestry  Division,  Missoula,  Montana. 

28  DNRC.  2003a.  Montana  DNRC  Forested  Trust  Lands  Habitat  Conservation  Plan  and 

29  Environmental  Impact  Statement  Scoping  Report.  Prepared  by  Parametrix,  Inc., 

30  Kirkland,  Washington,  for  U.S.  Fish  and  Wildlife  Service,  Kalispell,  Montana,  and 

31  Montana  DNRC,  Forest  Management  Bureau,  Missoula,  Montana. 

32  DNRC.  2003b.  Trust  Land  Management  Division  [DNRC  Annual  Report,  Fiscal  Year  2003]. 

33  <http://dnrc.mt.gov/About_Us/publications/2003/tlmd.pdf>  Accessed  December  1,  2008. 

34  DNRC.  2003c.  DNRC  soil  monitoring  report  for  the  Moose  Fire  salvage  and  reforestation 

35  project.  Prepared  by  i.CoWms^D^KC.  Unpublished  report  on  file  at  DNRC  Forest 

36  Management  Bureau,  Missoula,  Montana. 

Chapter?  7-10  Montana  DNRC 

References  Draft  EIS 


1  DNRC.  2003d.  DNRC  endangered,  threatened  and  sensitive  species  list.  Internal  document. 

2  Revised  July  3  K  2007.^ 

3  DNRC.  2004a.  Best  management  practices  for  forestry  in  Montana.  Department  of  Natural 

4  Resources  and  Conservation.  Helena,  Montana. 

5  DNRC.  2004b.  2004  Sustained  Yield  Calculation.  Prepared  by  Mason,  Bruce,  and  Gkard, 

6  Portland,  Oregon, /or  State  of  Montana  Department  of  Natural  Resources  and 

7  Conservation.  Forest  Management  Bureau,  Missoula,  Montana. 

8  DNRC.  2004c.  Montana  forestry  best  management  practices  monitoring:  2004  forestry  BMP 

9  audit  report.  Prepared  by  R.  Ethridge,  DNRC  Forestry  Division,  Missoula,  Montana. 

10  DNRC.  2004d.  Montana  healthy  forests  healthy  communities  report  card:  an  assessment  of  the 

1 1  condition  of  Montana's  forests  and  the  communities  that  depend  on  them.  Prepared  by  R. 

12  Harrington,  DNRC  Forestry  Division,  Missoula,  Montana. 

13  DNRC.  2004e.  DNRC  Compiled  soils  monitoring  report  on  timber  harvest  projects  1988-2004 

14  (updated  2004).  Prepared  by  J.  Collins.  DNRC.  Internal  Report.  Montana  Department 

1 5  of  Natural  Resources  and  Conservation,  Missoula,  Montana. 

16  DNRC.  2004f.  DNRC  Real  Estate  Management  Programmatic  Plan  Final  EIS.  Montana 

17  Department  of  Natural  Resources  and  Conservation,  Trust  Land  Management  Division. 

18  Helena,  Montana.  November  19,  2004. 

1 9  DNRC.  2004g.  Report  on  Return  on  Asset  Value  by  Trust  and  Land  Office  for  State  Trust 

20  Lands,  <http://www.dnrc.state.mt.us/trust/retumonasset04.pdf>  Accessed  July  5,  2005. 

21  DNRC.  2005a.  DNRC  Real  Estate  Management  Programmatic  Plan:  Final  EIS  Record  of 

22  Decision.  Montana  Department  of  Natural  Resources  and  Conservation,  Trust  Land 

23  Management  Division.  Helena,  Montana.  July  18,  2005.  31pp. 

24  DNRC.  2005b.  State  forest  land  management  plan  -  Implementation  monitoring  report  fiscal 

25  years  2001-2005.  DNRC  Forest  Management  Bureau,  Missoula,  Montana. 

26  DNRC.  2005c.  Summary  of  sales  and  revenues  for  state  land  recreational  use  licenses, 

27  compiled  by  Scott  Frickel,  Recreational  Use  Coordinator,  Trust  Land  Management 

28  Division,  Helena,  Montana.  Sent  via  fax  to  Michael  Hall,  Parametrix,  Inc.,  on  July  8, 

29  2005. 

30  DNRC.  2005d.  Recreational  use  data,  compiled  by  Scott  Frickel,  Recreational  Use  Coordinator, 

31  Trust  Land  Management  Division,  Helena,  Montana.  Sent  via  e-mail  to  Michael  Hall, 

32  Parametrix,  Inc.,  on  July  14,  2005. 

33  DNRC.  2005e.  Residential  lease  and  recreational  use  license  information,  compiled  by  Lisa 

34  Axline,  Rights-of-Way  Coordinator,  Trust  Land  Management  Division,  Helena, 

35  Montana.  Sent  via  e-mail  to  Michael  Hall,  Parametrix,  Inc.,  on  August  24,  2005. 


Montana  DNRC  7-11  Chapter? 

Draft  EIS  References 


1  DNRC.  2006a.  Montana  Department  of  Natural  Resources  and  Conservation,  Fiscal  Year  2006 

2  Annual  Report.  State  of  Montana  Department  of  Natural  Resources,  Helena,  Montana. 

3  <http://dnrc.mt.gov/About_Us/publications/2006/dnrc06ar.pdf>  Accessed  December  28. 

4  2008. 

5  DNRC.  2006b.  Road  Access  Easement  Policy.  Montana  State  Board  of  Land  Commissioners. 

6  <http://www.dnrc.mt.gov/trust/REMB/rightsofway.asp> 

7  DNRC.  2006c.  Summary  of  Stream  Crossing  Problem  Sites.  J.  Schmalenberg,  Soil  Scientist, 

8  Forest  Management  Bureau,  11/22/2006.  DNRC. 

9  DNRC.  2006d.  Summary  of  Inventoried  Road  Problem  Sites  on  State  Lands  for  Sediment 

10  Reduction  Modeling.  J.  Schmalenberg,  Soil  Scientist,  Forest  Management  Bureau, 

11  11/22/2006. 

12  DNRC.  2006e.  Montana  forestry  best  management  practices  monitoring:  2006  forestry  BMP 

13  audit  report.  Prepared  by  R.  Ethridge,  DNRC  Forestry  Division,  Missoula,  Montana. 

14  DNRC.  2006f  WEPP  Model  Scenarios  for  Road  Problems  Identified  from  Watershed 

15  Inventories.  J.  Schmalenberg,  Soil  Scientist,  DNRC  Forest  Management  Bureau, 

16  1 1/9/2006. 

17  DNRC.  2006g.  Second  WEPP  Model  Run  and  Summary  Tables.  J.  Schmalenberg,  Soil 

18  Scientist,  DNRC  Forest  Management  Bureau,  12/19/2006. 

19  DNRC.  2006h.  Fish  connectivity  analysis:  road  stream  crossing  replacement  rate  for  no  action. 

20  Prepared  by  J.  Bower,  DNRC  Forest  Management  Bureau,  Missoula,  Montana. 

21  September  29,  2006. 

22  DNRC.  20061.  Report  on  Return  on  Asset  Value  by  Trust  and  Land  Office  for  State  Trust 

23  Lands.  Prepared  by  Trust  Lands  Management  Division,  Montana  Department  of  Natural 

24  Resources.  December  2006. 

25  DNRC.  2007a.  DNRC,  Trust  Land  Management  Division,  Fiscal  Year  2007:  Annual  Report. 

26  State  of  Montana  Department  of  Natural  Resources,  Trust  Land  Management  Division, 

27  Helena,  Montana.  28pp. 

28  DNRC.  2007b.  Method  Used  to  Estimate  Future  Road  Figures:  EIS  Aquatic  Analysis  Units. 

29  Prepared  by  Gary  Frank,  DNRC  Forest  Management  Bureau,  Missoula,  Montana. 

30  October  23,  2007. 

3 1  DNRC.  2007c.  Proposed  HCP  analysis  methodology  for  estimating  road  density  increases 

32  associated  with  forest  management  activities  on  scattered  lands.  Prepared  by  Ross  Baty, 

33  DNRC  Forest  Management  Bureau,  Missoula,  Montana.  January  29,  2007. 

34  DNRC.  2007d.  Some  Background  Material  Regarding  DNRC  Gravel  Quarrying  Associated 

35  with  Forest  Management  Road  Activities.  Prepared  by  G.  Frank  DNRC  Forest 

36  Management  Bureau,  Missoula,  Montana.  5/31/07. 

Chapter  7  7-12  Montana  DNRC 

References  Draft  EIS 


1  DNRC.  2007e.  Crossing  Site  Failure  Probability.  J.  Schmalenberg,  Soil  Scientist,  DNRC 

2  Forest  Management  Bureau. 

3  DNRC.  2008a.  HCP  DATABASE  1 .0.  Compiled  from  CIS  data  layers  developed  by  the 

4  Technical  Ser\'ices  Section.  Forest  Management  Bureau,  DNRC.  Digital  data  on  file  at 

5  DNRC  Forest  Management  Bureau,  Missoula,  Montana. 

6  DNRC.  2008b.  Trust  Land  Management  System  Database.  Data  retrieved  October  29,  2008. 

7  Data  on  file  at  DNRC  Forest  Management  Bureau,  Missoula,  Montana. 

8  DNRC.  2008c.  Fire  Incident  Reports,  F 1000  Reports.  Montana  Department  of  Natural 

9  Resources,  Forestry  Division,  Fire  and  Aviation  Management  Bureau.  Data  obtained 

10  fi-om  agency  website  at:  http://dnrc.mt.gov/FireReports/reports.aspx. 

11  DNRC.  2008d.  Sustained  Yield  Calculation  and  Forest  Management  Model  Runs.  Prepared  by 

12  Mason,  Bruce,  and  Girard,  Portland,  Oregon, /or  Montana  Department  of  Natural 

13  Resources  and  Conservation.  Forest  Management  Bureau,  Missoula,  Montana. 

14  DNRC.  2008e.  Sediment  Calculator  Linked  to  Model  Output.  J.  Schmalenberg,  Soil  Scientist, 

1 5  DNRC  Forest  Management  Bureau,  1/8/2008. 

1 6  DNRC.  2008f.  Distribution  of  WEPP  Model  Outputs  to  Road  Networks  within  the  DNRC  HCP 

1 7  Project  Area  For  Sediment  Producdon  and  Delivery  Analysis.  J.  Schmalenberg,  Soil 

1 8  Scientist,  DNRC  Forest  Management  Bureau,  2/5/2008. 

19  DNRC.  2008g.  Large  woody  debris  (L WD)  recruitment  trends  in  five  physiographic  regions  of 

20  western  Montana.  Unpublished  internal  report.  Prepare^/ Z)v  Jim  Bower,  Fisheries 
Biologist  DNRC  Forest  Management  Bureau.  Missoula,  Montana. 


0 


22  DNRC.  2008h.  Sediment  Modeling  Tables.  J.  Schmalenberg,  Soil  Scientist,  DNRC  Forest 

23  Management  Bureau. 

24  DNRC.  20081.  Department  of  Natural  Resources  and  Conservation  Habitat  Conservation  Plan 

25  wildlife  methodologies.  Documents  available  on  the  project  website: 

26  http://www.dnrc.mt.gov/HCP/default.asp. 

27  DoUoff,  C.A.  and  M.L.  Warren.  2003.  Fish  relationships  with  wood  in  small  streams. 

28  Proceedings  of  the  International  Conference  on  Wood  in  World  Rivers.  American 

29  Fisheries  Society  Special  Symposium  37:179-193. 

30  Domenech,  R.  2009.  Wildlife  Biologist,  Raptor  View  Research  Institute,  Missoula,  Montana. 

3 1  Email  correspondence  with  Sonya  Germann,  Forest  Management  Planner,  DNRC,  March 

32  10,2009. 

33  Donald,  D.B.  and  J.  Alger.   1993.  Geographic  distribution,  species  displacement,  and  niche 

34  overlap  for  lake  trout  and  bull  trout  in  mountain  lakes.  Canadian  Journal  of  Zoology 

35  71:238-247. 


Montana  DNRC  7-13  Chapter  7 

Draft  EIS  References 


1  Dubois,  K.  2003.  Non-Game  Wildlife  Biologist,  MFWP,  Missoula.  Personal  communication. 

2  Phone  conversation  with  Paul  Anderson,  Wildlife  Biologist,  Parametrix  on  June  5,  2003. 

3  Dunham,  J. B.  and  B.E.  Rieman.   1999.  Metapopulation  structure  of  bull  trout:  Influences  of 

4  physical,  biotic,  and  geometrical  landscape  characteristics.  Ecological  Applications 

5  9:642-655. 

6  Dunne,  T.  and  L.B.  Leopold.   1978.  Water  in  Environmental  Planning.  W.H.  Freeman  &  Co., 

7  San  Francisco. 

8  Earth  Systems.  2007.  Road  Erosion  Modeling  for  Department  of  Natural  Resources  Habitat 

9  Conservation  Program  Environmental  Impact  Statement.  B.  Stoker,  Earth  Systems. 

10  Earth  Systems.  2008.  WEPP  Model  Output  Montana  DNRC  HCP  EIS  1-8-2008.  B.  Stoker, 

1 1  Earth  Systems. 

12  Elle,  S.  and  R.  Thurow.   1994.  Rapid  River  bull  trout  movement  and  mortality  studies.  Job  1  m.- 

13  Elle,  S.,  R.  Thurow,  and  T.  Lamansky  (eds.).  Job  Performance  Report:  Rivers  and 

14  Streams  Investigations.  Idaho  Department  of  Fish  and  Game,  Boise. 

15  Elliot,  W.J.,  D.E.  Hall,  and  D.L.  Scheele.  2000.  Disturbed  WEPP  (Draft  02/2000)  WEPP 

16  Interface  for  Disturbed  Forest  and  Range  Runoff,  Erosion  and  Sediment  Delivery; 

17  Technical  Documentation,  USDA  Forest  Service,  Rocky  Mountain  Research  Station, 

18  Flagstaff,  Arizona  and  San  Dimas  Technology  and  Development  Center,  San  Dimas, 

19  California,  <http://forest.moscowfsl.wsu.edu/fswepp/docs/distwwppdoc.html> 

20  Environmental  Laboratory.   1987.  Corps  of  Engineers  wetlands  delineation  manual.  Wetlands 

21  Research  Program  Technical  Report  Y-87-1 .  Environmental  Laboratory,  U.S.  Army 

22  Corps  of  Engineers,  Waterways  Experiment  Station,  Vicksburg,  Mississippi. 

23  EPA  (U.S.  Environmental  Protection  Agency).   1999.  Protocol  for  developing  sediment 

24  TMDLs.  EPA  841-B-99-004.  Office  of  Water  (4503F).  Washington  D.C.  132  pages. 

25  EPA.  2002.  Global  Warming  -  Climate,  <http://yosemite.epa.gov/oar/globalwarming.nsf/ 

26  content/climate. html>  Accessed  November  13,  2008. 

27  EPA.  2008.  Knowledge  Buildmg  Series,  Climate  Change  101.  USEPA  908-F-08-003.  U.S. 

28  Environmental  Protection  Agency,  Region  8,  Denver,  Colorado. 

29  Everett,  R.L.,  P. F.  Hessburg,  M.  Jensen,  and  B.  Bormann.   1994.  Eastside  forest  ecosystem 

30  health  assessment.  Volume  I.  Executive  Summary.  USDA  Forest  Service,  Pacific 

31  Northwest  Forest  &  Range  Experiment  Station,  General  Teclinical  Report  PNW-GTR- 

32  317.  Portland,  Oregon. 

33  FEMAT  (Forest  Ecosystem  Management  Assessment  Team).   1993.  Forest  ecosystem 

34  management:  an  ecological,  economic,  and  social  assessment:  report  of  the  Forest 

35  Ecosystem  Management  Assessment  Team.  U.S.  Forest  Service,  Washington  D.C. 


Chapter  7  7-14  Montana  DNRC 

References  Draft  EIS 


1  Ferguson,  S.A.   1999.  Climatology  of  the  interior  Columbia  River  Basin.  General  Technical 

2  Report  PNW-GTR-445.  U.S.  Forest  Service,  Pacific  Northwest  Research  Station, 

3  Portland.  Oregon,  <http://www.fs.fed.us/pnw/pubs/pnw_gtr445.pdf>  Accessed 

4  December  19,^2008. 

5  Fertig,  W.,  R.  Black,  and  P.  Wolken.  2005.  Rangewide  Status  Review  of  Ute  Ladies'-Tresses 

6  {Sphanthes  diluvialis).  Report  to  the  U.S.  Fish  and  Wildlife  Service  and  the  Central  Utah 

7  Water  Conservancy  District.  September  30,  2005. 

8  Fiedler,  C.E..  C.E.  Keegan  III,  C.W.  Woodall,  and  T.A.  Morgan.  2004.  A  strategic  assessment 

9  of  crown  fire  hazard  in  Montana:  potential  effectiveness  and  costs  of  hazard  reduction 

10  treatments..  General  Technical  Report  PNW-GTR-622.  U.S.  Forest  Service,  Pacific 

1 1  Northwest  Research  Station.  Portland,  Oregon. 

12  Fischer.  C.  and  H.  Fischer.   1990.  Montana  wildlife  viewing  guide.  Falcon  Press  Publishing 

13  Co.,  Helena,  Montana.   104  pp. 

14  Flannigan,  M.D.,  K.A.  Logan,  B.D.  Amiro,  W.R.  Skinner,  and  B.J.  Stocks.  2004.  Future  Area 

1 5  Burned  in  Canada.  Climatic  Change  72 : 1  - 1 6. 

16  Flathead  County.  2007.  Flathead  County  growth  policy.  Adopted  March  1 9,  2007  Resolution 

1 7  #20 1 5 A.  <http://flathead.mt.gov/planning_zoning/growth_resolution20 1 5a.php>. 

1 8  Accessed  October  1 8.  2008. 

19  Floyd,  M.L.,  D.  Hanna.  W.H.  Romme.  and  T.E.  Crews.  2006.  Predicting  and  mitigating  weed 

20  invasions  to  restore  natural  post-fire  succession  in  Mesa  Verde  National  Park,  Colorado, 

21  USA.  International  Journal  of  Wildland  Fire  15:247-259. 

22  Fontaine,  J.  2004.  Montana  Gray  Wolf  Project  Leader,  USFWS,  Helena,  Montana.  Phone 

23  conversation  with  Paul  Anderson,  Wildlife  Biologist,  Parametrix,  January  14,  2004. 

24  Forbes.  S.H.  and  D.K.  Boyd.   1997.  Genetic  structure  and  migration  in  native  and  reintroduced 

25  Rocky  Mountain  wolf  populations.  Conservation  Biology  11:1 226- 1234. 

26  Foresman,  K.R.  2001.  The  Wild  Mammals  of  Montana.  Special  Publication  No.  12.  The 

27  American  Society  of  Mammalogists. 

28  Fowler,  W.B.,  J.D.  Helvey.  and  E.N.  Felix.   1987.  Hydrologic  and  climatic  changes  in  three 

29  small  watersheds  after  timber  harvest,  research  paper  PNW-RP-379.  U.S.  Forest  Service, 

30  Pacific  Northwest  Research  Station.  Portland,  Oregon. 

31  Fowler,  L.  and  R.  Flannery.  2001.  Gros  Ventre.  Pages  677-694  in:  DeMallie,  R.J.  and  W.C. 

32  Sturtevant  (eds.).  Handbook  of  North  American  Indians,  vol.  13.  Plains.  Smithsonian 

33  Institution,  Washington  D.C. 

34  Fraley.  J.  and  P.  Graham.   1981.  Flathead  River  fishery  study- 1981.  Montana  Department  of 

35  Fish,  Wildlife  and  Parks.  Helena,  Montana. 


Montana  D.XRC  7-15  Chapter  7 

Draft  EIS  References 


1  Fraley,  J.J.  and  B.B.  Shepard.  1989.  Life  history,  ecology,  and  population  status  of  migratory 

2  bull  trout  {Salvelinus  confluentus)  in  the  Flathead  Lake  and  River  System,  Montana. 

3  Northwest  Science  63:133-143. 

4  Frickel,  S.  2005.  Recreational  Use  Coordinator,  Montana  Department  of  Natural  Resources  and 

5  Conservation,  personal  communication. 

6  Frissell,  C.A.   1993.  Topology  of  extinction  and  endangerment  of  native  fishes  in  the  Pacific 

7  Northwest  and  California.  Conservation  Biology  7:342-354. 

8  Frissell,  C.A.,  J.  Doskocil,  J.T.  Gangemi,  and  J.A.  Stanford.   1995.  Identifying  priority  areas  for 

9  protection  and  restoration  of  aquatic  biodiversity:  A  case  study  in  the  Swan  River  Basin, 

10  Montana,  USA.  Biological  Station  Open  File  Report  Number  136-95.  Flathead  Lake 

1 1  Biological  Station,  University  of  Montana,  Missoula. 

12  Fritts,  S.H.  and  L.N.  Carbyn.   1995.  Population  viability,  nature  reserves  and  the  outlook  for 

13  gray  wolf  conservation  in  North  America.  Restoration  Ecology,  3(1),  pages  26-38. 

14  Giddings,  B.  2003.  Furbearer  Biologist  with  Montana  Department  of  Fish,  Wildlife  and  Parks, 

15  Helena,  Montana.  Personal  communication. 

16  Goetz,  F.A.   1989.  (Also  frequently  cited  as:  Willamette  National  Forest  1989).  Biology  of  the 

17  h\x\\  \xo\xi  Salvelinus  confluentus:  A  literature  review.  Willamette  National  Forest, 

1 8  Eugene,  Oregon. 

19  Goggans,  R.,  R.D.  Dixon,  and  L.C.  Seminara.  1989.  Habitat  use  by  three-toed  and  black-backed 

20  woodpeckers,  Deschutes  National  Forest,  Oregon.  Oregon  Department  of  Fish  and 

21  Wildhfe,  Salem,  Oregon.  43  p. 

22  Goldes,  S.A.,  H.W.  Ferguson,  R.D.  Moccia,  and  P.Y.  Daoust.   1988.  Histological  effects  of  the 

23  inert  suspended  clay  kaolin  on  the  gills  of  juvenile  rainbow  trout,  Salmo  gardneri 

24  Richardson.  Journal  of  Fish  Diseases  1 1:23-33. 

25  Gomi,  T,  R.D.  Moore,  and  A.S.  Dhakal.  2003.  Effects  of  riparian  management  on  stream 

26  temperatures  in  headwater  streams,  coastal  British  Columbia,  Canada.  Presented  at 

27  International  Association  of  Hydrological  Sciences  General  Assembly,  Sapporo,  Japan. 

28  Good,  R.E.,  R.M.  Nielson,  H.H.  Sawyer,  and  L.L.  McDonald.  2004.  Population  level  survey  of 

29  golden  eagles  {Aquila  chrysaetos)  in  the  Western  United  States.  Prepared  for  USFWS, 

30  Arlington,  Virginia.  Available  online  at  http://www.fws.gov/mountain- 

31  prairie/species/birds/golden_eagle/Final_Golden_Eagle_Report_8_30_04.pdf 

32  Gordon,  N.D.,  B.L.  Finlayson,  and  T. A.  McMahon.   1992.  Stream  hydrology:  an  introduction 

33  for  ecologists.  Wiley,  New  York. 

34  Grace,  J.M.,  III.  2000.  Forest  road  sideslopes  and  soil  conservation  techniques.  Journal  of  Soil 

3 5  and  Water  Conservation  55(1):96-101. 


Chapter  7  7-16  Montana  DNRC 

References  Draft  EIS 


1  Grace,  J. M.,  III.  2002.  Control  of  sediment  export  from  the  forest  road  prism.  Transactions  of 

2  theASAE,  Vol.  45(4):1 127-1 132. 

3  Grace.  J.M.,  III.  2004.  Sediment  Plume  Development  from  Forest  Roads:  How  are  they  related 

4  to  Filter  Strip  Recommendations?  Paper  #  045015,  2004  ASAE  Annual  Meeting. 

5  Grace,  J.M.,  III  and  B.D.  Clinton.  2006.  Forest  Road  Management  to  Protect  Soil  and  Water. 

6  Paper  #68010,  2006  ASAE  Annual  Meeting. 

7  Grace,  J.M..  Ill  and  B.D.  Clinton.  2007.  Protecting  Soil  and  Water  in  Forest  Road  Management. 

8  Transactions  of  the  ASAE,  Vol.  50(5):  1579- 1584. 

9  Grace.  J. M..  III.  B.  Rummer,  B.J.  Stokes,  and  J.  Wilhoit.   1998.  Evaluation  of  erosion  control 

10  techniques  on  forest  roads.  Transactions  of  the  ASAE,  Vol.  41(2):383-39I,  Paper  # 

11  965017. 

12  Grace,  J. M.,  Ill,  J.  Wilhoit,  B.  Rummer,  B.J.  Stokes,  and  B.  Stokes.   1999.  Surface  Erosion 

13  techniques  on  newly  Constructed  Forest  Roads.  Paper  #  965017,  1996  ASAE  Annual 

14  Meeting. 

15  Graham,  R.T.,  A.E.  Harvey,  M.F.  Jurgensen,  T.B.  Jain,  J.R.  Tonn,  and  D.S.  Page-Dumroese. 

16  1994.  Managing  coarse  woody  debris  in  forests  of  the  Rocky  Mountains.  U.S.Forest 

17  Service,  Intermountain  Research  Station,  Research  Paper  rNT-RP-477,  Ogden,  Utah. 

18  14  pp. 

19  Graham,  T.R.,  D.  Minore,  A.E.  Harvey,  M.F.  Jurgensen,  and  D.S.  Page-Dumroese.   1991.  Soil 

20  Management  as  an  integral  part  of  Silviculture  Systems.  In  Harvey,  A.E.  and  L.F. 

21  Neuenschwander,  eds.  Proceedings  -  Management  and  Productivity  of  Westem- 

22  Montane  Forest  Soils.  Gen.  Tech.  Rep.  INT-280.  USDA  Forest  Service,  Intermountain 

23  Research  Station,  Ogden,  Utah. 

24  Graves,  T.A.  2002.  Spatial  and  temporal  response  of  grizzly  bears  to  recreational  use  on  trails. 

25  Thesis,  University  of  Montana,  Missoula. 

26  Graves,  T.A.  and  V.  Reams,  technical  editors.  2001.  Record  of  the  snowmobile  effects  on 

27  wildlife:  monitoring  protocols  workshop,  volume  1 .  Rocky  Mountain  Cooperative 

28  Ecosystems  Studies  Unit,  10-12  April  2001,  Denver,  Colorado. 

29  Gray,  D.H.  and  A.T.  Leiser.   1982.  Biotechnical  slope  protection  and  erosion  control.  Van 

30  Nostrand  Reinhold,  New  York. 

31  Gray,  D.H.  and  R.B.  Sotir.   1996.  Biotechnical  and  soil  bioengineering  slope  stabilization:  a 

32  practical  guide  for  erosion  control.  John  Wiley  &  Sons,  Inc.  New  York. 

33  Green,  P.,  J.  Joy,  D.  Sirucek,  W.  Harm,  A.  Zack,  and  B.  Naumann.   1992.  Old-growth  forest 

34  types  of  the  Northern  Region.  R-I  SES.  Unpublished  report  on  file  at  U.S.  Forest 

35  Service,  Northern  Region,  Missoula,  Montana. 


Montana  DNRC  7-17  Chapter! 

Draft  EIS  References 


1  Gregory  ,  S.V.,  G.A.  Lamberti,  D.C.  Erman,  K.V.  Koski,  M.L.  Murphy  and  J.R.  Sedell.  1987. 

2  Influence  of  forest  practices  on  aquatic  production.  Pages  143-190  in  Salo,  E.O.  and 

3  T.W.  Cundy  (eds).  Streamside  management:  forestry  and  fishery  interactions. 

4  University  of  Washington,  Institute  of  Forest  Resources,  Contribution  No.  57. 

5  Griffin,  P. C.  2004.  Landscape  ecology  of  snowshoe  hares  in  Montana.  Dissertation,  University 

6  of  Montana,  Missoula. 

7  Griffith,  J.  S.,  Jr.  1972.  Comparative  behavior  and  habitat  ufihzafion  of  brook  trout  (S'a/ve/wzw 

8  fontinalis)  and  cutthroat  trout  {Salmo  clarki)  in  small  streams  in  northern  Idaho.  Journal 

9  of  the  Fisheries  Research  Board  of  Canada.  29  (3):265-273. 

10  Griffith,  J. S.  1988.  Review  of  competition  between  cutthroat  trout  and  other  salmonids. 

11  American  Fisheries  Society  Symposium  4.  4:134-140. 

12  Groves,  C.R.  1988.  Distribution  of  the  wolverine  in  Idaho  as  determined  by  mail  questionnaire. 

13  Northwest  Science  62(4):  181 -185. 

14  Gualtieri  C.  and  P.  Gualtieri.  1999.  Statistical  analysis  of  reaeration  rate  in  streams. 

15  International  Agricultural  Engineering  Conference  (ICAE)  '99,  Pechino,  China, 

16  December  14-17,  1999. 

17  Hagle,  S.K.,  K.E.  Gibson,  and  S.  Tunnock.  2003.  A  field  guide  to  diseases  and  insect  pests  of 

1 8  Northern  and  Central  Rocky  Mountain  conifers.  USDA  Forest  Service,  State  and  Private 

19  Forestry,  Northern  Region,  Missoula,  Montana,  USA,  and  Intermountain  Region,  Ogden, 

20  Utah. 

21  Hamer,  D.  and  S.  Herrero  (eds.)  1983.  Ecological  studies  of  grizzly  bears  in  Banff  National 

22  Park.  Final  Report.  Prepared  for  Parks  Canada  by  the  University  of  Calgary,  Calgary, 

23  Alberta. 

24  Hamer,  D.  and  S.  Herrero.  1987a.  Wildfire's  influence  on  grizzly  bear  feeding  ecology  in  Banff 

25  National  Park,  Alberta.  Proceedings  of  the  International  Conference  on  Bear  Research 

26  and  Management  7:179-186. 

27  Hamer,  D.  and  S.  Herrero.   1987b.  Grizzly  bear  food  and  habitat  in  the  front  ranges  of  Banff 

28  National  Park,  Alberta.  Proceedings  of  the  International  Conference  on  Bear  Research 

29  and  Management  7:199-213. 

30  Hamer,  D.,  S.  Herrero,  and  R.T.  Ogilvie.   1977.  Ecological  studies  of  the  Banff  National  Park 

3 1  grizzly  bear,  Cuthead  and  Wigmore  Regions.  Prepared  for  Parks  Canada  by  the 

32  University  of  Calgary,  Calgary,  Alberta.  234  pp. 

33  Hamilton,  A.N.  2000.  Berries,  bears  and  silviculture.  Pages  17-18 /«:  Managing  for  Bears  in 

34  Forested  Environments  Conference.  Columbia  Mountains  Institute  of  Applied  Ecology, 

35  Revelstoke,  British  Columbia. 


Chapter  7  7-18  Montana  DNRC 

References  Draft  EIS 


1  Hansen,  P.L.,  R.D.  Pfister,  K.  Boggs.  B.J.  Cook,  J.  Joy,  and  D.K.  Hinckley.   1995.  Classification 

2  and  management  of  Montana's  riparian  and  wetland  sites  (Misc.  Publication  number  54). 

3  Montana  Riparian  and  Wetland  Association,  Montana  Forest  and  Conservation 

4  Experiment  Station.  School  of  Forestry,  University  of  Montana,  Missoula,  Montana. 

5  Harr,  R.D.  and  B.A.  Coffin.   1992.  Influence  of  timber  har\'est  on  rain-on-snow  runoff:  a 

6  mechanism  for  cumulative  effects.  Presented  at  the  Annual  meeting  of  the  American 

7  Institute  of  Hydrology.  Portland,  Oregon.  October  1992. 

8  Harr,  R.D.  and  R.A.  Nichols.   1993.  Stabilizing  forest  roads  to  help  restore  fish  habitats:  a 

9  northwest  Washington  example.  Fisheries  18(4):  18-22. 

10  Harting,  A.L.   1987.  Industrial  impacts,  road  and  highway  impacts.  In:  LeFranc,  M.N.,  M.B. 

1 1  Moss,  K.A.  Patnode,  and  W.C.  Sugg  III  (eds.).  Grizzly  Bear  Compendium.  Interagency 

12  Grizzly  Bear  Committee.  The  National  Wildlife  Federation,  Washington,  DC. 

13  Hartman,  G.,  J.C.  Scrivener,  L.B.  Holtby,  and  L.  Powell.   1987.  Some  effects  of  different 

14  streamside  treatments  on  physical  conditions  and  fish  population  processes  in  Carnation 

15  Creek,  a  coastal  rain  forest  stream  in  British  Columbia.  Pages  330-372 />?:  Salo,  E.O. 

16  and  T.W.  Cundy  (eds.).  Streamside  management:  forestry  and  fishery  interactions. 

17  Institute  of  Forest  Resources,  University  of  Washington,  Seattle. 

1 8  Harvey,  B.C.  and  A.J.  Stewart.   1 99 1 .  Fish  size  and  habitat  depth  relationships  in  headwater 

19  streams.  Oecologia  87:336-342. 

20  Hash,  H.S.   1987.  Wolverine.  Pages  575-585  m.-  Novak,  M.,  J.A.  Baker,  and  M.E.  Obbards 

21  (Comps).  Wild  Furbearer  Management  and  Conservation  in  North  America.  Ontario 

22  Ministry  of  Natural  Resources,  Toronto,  Ontario. 

23  Hauer,  F.R.,  G.C.  Poole,  J. T.  Gangemi,  and  C.V.  Baxter.   1999.  Large  woody  debris  in  bull  trout 

24  {Salvelinus  confluentus)  spawning  streams  of  logged  and  unlogged  wilderness  watersheds 

25  in  northwest  Montana.  Canadian  Journal  of  Fisheries  and  Aquatic  Sciences  56:915-924. 

26  Haupt,  H.F.   1979.  Effects  of  timber  cutting  and  revegetation  on  snow  accumulation  and  melt  in 

27  north  Idaho.  USDA  Forest  Service  research  paper  INT  224.  Intermountain  Forest  and 

28  Range  Experiment  Station,  U.S.  Forest  Service,  Ogden,  Utah. 

29  Hays,  D.W.  and  R.  Milner.  2004.  Peregrine  falcon  (Fa/co  pe/'eg/'mz/^).  /«  E.M.  Larsen,  J.M. 

30  Azerrad,  and  N.  Nordstrom,  editors.  Management  Recommendations  for  Washington's 

31  Priority  Species,  Volume  IV:  Birds  [Online].  Available  at  http://wdfw.wa.gov/hab/phs/ 

32  vol4/peregrin.htm. 

33  Heinemeyer,  K.S.  and  J.  Copeland.   1999.  Wolverine  denning  habitat  and  surveys  on  the 

34  Targhee  National  Forest,  1998-1999:  Annual  report.  Unpublished  Report.  GIS/ISC 

35  Laboratory,  Department  of  Environmental  Studies,  University  of  California,  Santa  Cruz, 

36  California. 


Montana  DNRC  7-19  Chapter  7 

Draft  EIS  References 


1  Heinemeyer,  K.S.,  B.C.  Aber,  and  D.F.  Doak.  2001.  Aerial  surveys  for  wolverine  presence  and 

2  potential  winter  recreation  impacts  to  predicted  wolverine  denning  habitats  in 

3  southwestern  Yellowstone  ecosystem.  Unpublished  Report.  Department  of 

4  Environmental  Studies,  University  of  California,  Santa  Cruz. 

5  Heinrich,  R.,  B.  Beck,  J.  Beck,  M.  Todd,  R.  Bonar,  and  R.  Quinlan.   1995.  Grizzly  bear  {Ursus 

6  arctos)  fall  feeding  habitat:  Draft  habitat  suitability  index  (HIS)  model.  In:  Beck,  B., 

7  Beck,  J.,  Bessie,  J.,  Bonar,  R.  and  Todd,  M.  (eds.).   1996.  Habitat  suitabihty  index 

8  models  for  35  wildlife  species  in  the  Foothills  Model  Forest.  Draft  report.  Foothills 

9  Model  Forest,  Hinton,  Alberta. 

10  Heithecker,  T.D.  and  C.B.  Halpem.  2006.  Variation  in  microclimate  associated  with  dispersed- 

1 1  retention  harvests  in  coniferous  forests  of  western  Washington.  Forest  Ecology  and 

12  Management  226:60-71. 

13  Hellgren,  E.C.  1998.  Physiology  of  hibernation  in  bears.  Ursus  10:467-477. 

14  Helms,  J.  A.  (ed.)  1998.  The  dictionary  of  forestry.  The  Society  of  American  Forests,  Bethesda, 

15  Maryland. 

16  Hensler,  M.E.  2004.  Fisheries  Biologist  with  MFWP,  Kalispell,  Montana.  Personal 

17  Communication. 

18  Hermann,  R.K.  1978.  Reproduction  Systems.  Pages  28-38 //?.•  Cleary,  B.D.,  R.D.  Greaves,  and 

19  R.K.  Hermann  (eds.).  Regenerating  Oregon's  Forests.  Oregon  State  University 

20  Extension  Service,  Corvallis,  Oregon. 

21  Hibbert,  A.R.  1979.  Managing  vegetation  to  increase  flow  in  the  Colorado  River  basin. 

22  General  Technical  Report,  RM-66.  Rocky  Mountain  Forest  and  Range  Experiment 

23  Station,  U.S.  Forest  Service,  Fort  Collins,  Colorado. 

24  Hillis,  J.M.,  D.  Pengeroth,  and  R.  Leach.  2003.  Potential  changes  in  large  diameter  snag 

25  densities,  snag  recruitment  opportunities,  and  impacts  on  snag-dependent  species  in 

26  Region  One.  USDA  Region  One  Forest  Service,  Missoula,  Montana.  27  p.  Online 

27  version  available  at:  http://www.fs.fed.us/rl/cohesive_strategy/datafr.htm. 

28  Hillis,  J.M.,  V.  Wright,  and  A.  Jacobs.  2002.  Region  One  flammulated  owl  assessment.  Region 

29  One  USES,  Missoula,  Montana.  21  p.  Online  version  available  at: 

30  http://www.fs.fed.us/rl/cohesive_strategy/datafr.htm. 

31  Hitchcox,  S.M.   1996.  Abundance  and  nesting  success  of  cavity-nesting  birds  in  unlogged  and 

32  salvage-logged  burned  forest  in  northwestern  Montana.  Master's  Thesis,  University  of 

33  Montana,  Missoula,  Montana.  89  p. 

34  Hitt,  N.P.,  C.A.  Frissell,  C.C.  Muhlfeld,  and  F.W.  Allendorf.  2003.  Spread  of  hybridization 

35  between  native  westslope  cutthroat  trout,  Oncorhynclnis  clarkii  lewisi,  and  normative 

36  rainbow  trout,  Oncorhynchus  mykiss.  Canadian  Journal  of  Fisheries  and  Aquatic 

37  Sciences  60:1440-1451. 

Chapter?  7-20  Montana  DNRC 

References  Draft  EIS 


1  Hoak,  J. H.,  J. L.  Weaver,  and  T.W.  Clark.   1982.  Wolverines  in  western  Wyoming.  Northwest 

2  Science  56(3):  159-1 61. 

3  Hodges,  K.E.   1999.  Ecology  of  snowshoe  hares  in  southern  boreal  and  montane  forests.  Pages 

4  163-206  in:  Ruggiero,  L.F.,  K.B.  Aubry,  S.W.  Buskirk.  G.M.  Koehler.  C.J.  Kreba,  K..S. 

5  McKelvey,  and  J.R.  Squires.  Ecology  and  Conservation  of  Lynx  in  the  United  States. 

6  General  Technical  Report  GTR-RMRS-30WWW.  University  Press  of  Colorado.  Niwot, 

7  Colorado  and  Rocky  Mountain  Research  Station,  U.S.  Department  of  Agriculture,  Fort 

8  Collins,  Colorado,  http://www.fs.fed.us/rm/pubs/rmrs_gtr30.htm!.  Accessed  November 

9  14.2008. 

10  Holton,  G.D.  2003.  A  field  guide  to  Montana  fishes,  3rd  edition.  Montana  Department  of  Fish, 

1 1  Wildlife  and  Parks,  Helena,  Montana. 

12  Homocker,  M.  and  H.  Hash.   1981.  Ecology  of  the  wolverine  in  northwestern  Montana.  Journal 

13  of  WildHfe  Management  44(3):1286-1301. 

14  Hueth.  D.L.,  E.J.  Strong,  and  R.D. Fight  (eds.).   1988.  Sport  fishing:  a  comparison  of  three 

15  indirect  methods  for  estimating  benefits.  Research  paper  PNW-RP-395.  Portland, 

16  Oregon:  U.S.  Forest  Service,  Pacific  Northwest  Research  Stafion. 

17  Hunn,  E.S.,  N.J.  Turner,  and  D.H.  French.   1998.  Ethnobiology  and  Subsistence.  Pages  525-545 

18  in:  Walker,  D.E.  and  W.C.  Sturtevant  (eds.).  Handbook  of  North  American  Indians,  vol. 

19  12,  Plateau.  Smithsonian  Institution,  Washington,  D.C. 

20  Huston,  J. E.   1995.  A  report  on  the  Kootenai  River  drainage  native  species  search  for  the  U.S., 

21  Fish  and  Wildlife  Service.  Montana  Fish,  Wildlife,  and  Parks,  Kalispell,  Montana. 

22  Hutto.  R.L.   1995.  Composition  of  bird  communities  following  stand-replacement  fires  in  the 

23  northern  Rocky  Mountain  (USA)  conifer  forests.  Conservation  Biology.  9: 1,041-1,058. 

24  Idaho  Department  of  Lands  (IDL).  2000.  Forest  pracfices  cumulative  watershed  effects  process 

25  for  Idaho.  IDL  Director's  Office,  Boise,  Idaho. 

26  Independent  Science  Advisory  Board  (ISAB).  2007.  Climate  Change  Impacts  on  Columbia 

27  River  Basin  Fish  and  Wildlife.  R.  Bilby  (ed.),  document  ISAB  2007-2. 

28  <http://www.nwcouncil.org/library/isab/isab2007-2.htm>  Accessed  November  16,2008. 

29  Interagency  Grizzly  Bear  Committee  (IGBC).   1998.  Interagency  grizzly  bear  committee 

30  taskforce  report:  grizzly  bear/motorized  access  management.  Unpublished  report  on  file 

31  at  Interagency  Grizzly  Bear  Committee,  Missoula,  Montana. 

32  IGBC.  2005.  Guiding  principles  for  developing  and  refining  rules  regarding  grizzly  bear 

33  attractants  on  state  and  federal  lands  management.  Developed  by  the  Interagency  Grizzly 

34  Bear  Execufive  Committee,  Missoula,  Montana. 


Montana  DNRC  7-21  Chapter  7 

Draft  EIS  References 


1  Interagency  Rocky  Mountain  Front  Wildlife  Monitoring/Evaluation  Program.   1987. 

2  Management  guidelines  for  selected  species;  Rocky  Mountain  Front  studies.  BLM-MT- 

3  PT-87-003-4111. 

4  Intergovernmental  Panel  on  Climate  Change  (IPCC).  2007.  Climate  Change  2007:  Synthesis 

5  Report,  an  assessment  of  the  Intergovernmental  Panel  on  Climate  Change.  [Fourth 

6  Assessment  Report,  AR4.].  <http://www.ipcc.ch/ipccreports/assessments-reports.htm 

7  AR4>  Accessed  November  12,  2008. 

8  Institute  for  Tourism  and  Recreation  Research  (ITRR).  2006.  The  economic  review  of  the  travel 

9  industry  in  Montana,  2006  biennial  edition.  The  Institute  for  Tourism  and  Recreation 

10  Research,  University  of  Montana,  Missoula,  Montana. 

1 1  <http://www.itrr.umt.edu/ecorev/Economicreview2006.pdf>  Accessed  December  1, 

12  2008. 

13  Ireland,  S.C.  1993.  Seasonal  distribution  and  habitat  use  of  westslope  cutthroat  trout  in  a 

14  sediment-rich  basin  in  Montana.  Master's  thesis,  Montana  State  University,  Bozeman. 

15  Irving,  D.B.  and  T.C.  Bjomn.   1984.  Effects  of  substrate  size  composition  on  survival  of 

16  kokanee  salmon  and  cutthroat  and  rainbow  trout  embryos.  Idaho  Cooperative  Fishery 

1 7  Research  Unit,  University  of  Idaho,  Moscow.  Technical  Report  84-6. 

18  Isaak  D.,  C.  Luce,  B.  Rieman,  D.  Nagel,  and  E.  Peterson.  2007.  Effects  of  Climate  and  Fire  on 

19  Thermal  Habitats  Within  Mountain  Stream  Networks:  An  Example  With  a  Native  Charr 

20  Species.  American  Geophysical  Union,  Fall  Meeting  2007,  abstract  #GC33B-07. 

21  Jakober,  M.J.  1995.  Autumn  and  winter  movement  and  habitat  use  of  resident  bull  trout  and 

22  westslope  cutthroat  in  Montana.  M.S.  Thesis,  Montana  State  University,  Bozeman, 

23  Montana. 

24  Jensen,  M.E.  and  R.  Everett.   1994.  An  overview  of  ecosystem  management  principles.  Pages 

25  6-15  w  M.E.  Jensen  and  P. S.  Bourgeron,  technical  editors.  Volume  II:  Ecosystem 

26  management:  principles  and  applications.  U.S.  Forest  Service,  Pacific  Northwest 

27  Research  Station,  General  Technical  Report  PNW-GTR-3 1 8,  Portland,  Oregon. 

28  Johnson,  A.  W.  and  D.M.  Ryba.   1992.  Literature  review  of  recommended  buffer  widths  to 

29  maintain  various  functions  of  stream  riparian  areas.  Water  and  Land  Resources  Division, 

30  King  County  Department  of  Natural  Resources,  Seattle,  Washington. 

31  Johnson,  M.R.,  D.K.  Boyd,  and  D.H.  Pletscher.  1994.  Serological  investigations  of  canine 

32  parvovirus  and  canine  distemper  in  relation  to  wolf  {Catvs  lupus)  pup  mortalities. 

33  Journal  of  Wildlife  Diseases  30(2):270-273. 

34  Johnson,  W.T.  and  H.H.  Lyon.  1991.  Insects  that  feed  on  trees  and  shrubs.  Second  edition, 

35  revised.  Cornell  University  Press,  Ithaca,  New  York. 

36  Jones,  J. A.  and  G.E.  Grant.   1996.  Peak  flow  responses  to  clear-cutting  and  roads  in  small  and 

37  large  basins,  western  Cascades,  Oregon.  Water  Resources  Research.  32(4):959-974. 

Chapter  7  7-22  Montana  DNRC 

References  Draft  EJS 


1  Jones.  J.L.  and  E.O.  Garton.   1994.  Selection  of  successional  stages  by  fishers  in  north  central 

2  Idaho.  Pages  377-387 />?:  Buskirk,  S.W.  and  R. A.  Powell  (eds.).  Martens,  sables  and 

3  fishers:  biology  and  conservation.  Cornell  University  Press,  Ithaca,  New  York. 

4  Jonkel.  C.J.   1982.  Border  grizzly  project:  Five-year  summary  report.  Special  Report  No.  60  2. 

5  University  of  Montana,  Missoula. 

6  Kanda,  N.,  R.F.  Leary,  and  F.W.  Allendorf.   1997.  Population  genetic  structure  of  bull  trout  in 

7  the  upper  Flathead  River  drainage.  Pages  299-308  /«.•  Mackay,  W.C,  M.K.  Brewin  and 

8  M.  Monita  (eds.).  Friends  of  the  Bull  Trout  conference  proceedings.  Bull  Trout  Task 

9  Force  (Alberta),  c/o  Trout  Unlimited  Canada,  Calgary. 

10  Kasworm,  W.F.  and  T.L.  Manley.   1990.  Road  and  trail  influences  on  grizzly  bears  and  black 

1 1  bears  in  northwest  Montana.  International  Conference  on  Bear  Research  and 
Management.  8:79-84. 


") 


13  Kasworm,  W.F.  and  T.L.  Manley.   1998.  Grizzly  bear  and  black  bear  ecology  in  the  Cabinet 

14  Mountains  of  northwest  Montana.  Unpublished  Report.  MFWP,  Helena,  Montana. 

15  Kasworm,  W.F. ,  H.  Carriles,  T.G.  Radandt,  and  C.  Servheen.  2005.  Cabinet-Yaak  Grizzly  Bear 

16  Recovery  Area  2004  research  and  monitoring  progress  report.  U.S.  Fish  and  Wildlife 

17  Service,  Missoula,  Montana. 

18  Keegan,  C.  2007.  Bureau  of  Business  and  Economic  Research,  University  of  Montana.  Phone 

19  conversation  with  Erika  Harris,  Economist,  Parametrix  on  October  18,  2007. 

20  Keegan,  C.  2008.  Bureau  of  Business  and  Economic  Research,  University  of  Montana.  Phone 

21  conversation  with  Ron  Tressler,  Scientist,  Parametrix.  February  21,  2008. 

22  Keegan,  C.E.  and  T.A.  Morgan.  2005.  Montana's  Timber  and  Forest  Products  Industry 

23  Situation,  2004.  Prepared  by  Bureau  of  Business  and  Economic  Research,  the  University 

24  of  Montana-Missoula  for  Senator  Max  Baucus;  Senator  Conrad  Bums,  Representative 

25  Dennis  Rehberg.  Bureau  of  Business  and  Economic  Research,  Missoula, 

26  Montana.<http://www.bber.umt.edu/forest/pdf/conditions/MTsituation2004.pdf> 

27  Accessed  November  3,  2008. 

28  Kelly,  G.M.   1977.  Fisher  (A/a/Vei'/jert^o;?//)  biology  in  the  White  Mountain  National  Forest  and 

29  adjacent  areas.  Ph.D.  Thesis,  University  of  Massachusetts,  Amherst,  Massachusetts. 

30  Kelsall,  J. P.   1981 .  Status  report  on  the  wolverine,  GuJo  gido,  in  Canada.  Committee  on  the 

31  Status  of  Endangered  Wildlife  in  Canada.  Ottawa,  Ontario. 

32  Kendall,  K.,  J.  Stetz,  J.  Boulanger,  A.C.  Macleod,  D.  Paetkau,  and  G.C.  White.  2009. 

33  Demography  and  genetic  structure  of  a  recovering  grizzly  bear  population.  Journal  of 

34  Wildlife  Management  73(  1  ):3- 1 7. 


Montana  DNRC  7-23  Chapter  7 

Draft  EJS  References 


1  King,  J. G.   1989.  Streamflow  Responses  to  Road  Building  and  Harvesting:  a  Comparison  with 

2  the  Equivalent  Clearcut  Area  Procedure.  U.S.  Forest  Service  Research  Paper  INT-401. 

3  U.S.  Forest  Service  Intermountain  Research  Station,  Ogden,  Utah. 

4  Knight,  R.R.  and  S.L.  Judd.   1983.  Grizzly  bears  that  kill  livestock.  Proceedings  of  the 

5  International  Conference  on  Bear  Research  and  Management  5:186  1 90. 

6  Knudsen,  K.L.,  C.C.  Muhlfeld,  G.K.  Sage,  and  R.F.  Leary.  2002.  Genetic  structure  of  Columbia 

7  River  redband  trout  populations  in  the  Kootenai  River  drainage,  Montana,  revealed  by 

8  microsatellite  and  allozyme  loci.  Transactions  of  the  American  Fisheries  Society 

9  131:1093-1105. 

10  Knutson,  K.L.  and  V.L.  Naef   1997.  Management  Recommendations  for  Washington's  Priority 

11  Habitats:  Riparian.  Washington  State  Department  of  Fish  and  Wildlife,  Olympia, 

12  Washington.   181  pp. 

13  Kochert,  M.N.,  K.  Steenhof,  C.L.  Mcintyre,  and  E.H.  Craig.  2002.  Golden  Eagle  {Aquila 

14  chysaetos).  The  Birds  of  North  America  Online  (A.  Poole,  Ed.).  Ithaca:  Cornell  Lab  of 

15  Ornithology;  Retrieved  from  the  Birds  of  North  America  Online: 

16  <http://bna. birds. Cornell.  edu/bna/species/684>  doi:10.2173/bna.684  Accessed  March 

17  3, 2009. 

18  Koehler,  G.M.  and  K.B.  Aubry.   1994.  Lynx.  Pages  74-98  in:  Ruggiero,  L.F.,  K.B.  Aubry, 

19  S.W.  Buskirk,  L.J.  Lyon,  and  W.J.  Zielinski  (eds.).  The  scientific  basis  for  conserving 

20  forest  carnivores:  American  Marten,  Fisher,  Lynx,  and  Wolverine  in  the  western  United 

21  States.  General  Technical  Report  RM-254.  USES,  Rocky  Mountain  Research  Station, 

22  Fort  Collins,  Colorado. 

23  Koehler,  G.M.  and  J. D.  Brittell.  1990.  Managing  spruce-fir  habitat  for  lynx  and  snowshoe 

24  hares.  Journal  of  Forestry  88:10-14. 

25  Koehler,  G.M.,  B.T.  Maletzke,  J.A.  Von  Kienast,  K.B.  Aubry,  R.B.  Wielgus,  and  R.H.  Naney. 

26  2008.  Habitat  Fragmentation  and  the  Persistence  of  Lynx  Populations  in  Washington 

27  State.  Journal  of  Wildlife  Management .  72:1518-1524. 

28  Kolbe,  J.,  J.  Squires,  D.  Pletscher,  and  L.  Ruggerio.  2007.  The  effect  of  snowmobile  trails  on 

29  coyote  movements  within  lynx  home  ranges.  Journal  of  Wildlife  Management 

30  71(5):1409-1418. 

31  Kondolf,  G.M.  2000.  Assessing  Salmonid  Spawning  Gravel  Quality.  Transactions  of  the 

32  American  Fisheries  Society  129:262-281. 

33  Kreisel,  K.J.   1998.  Winter  and  summer  bird  use  of  burned  and  unbumed  coniferous  forests  in 

34  northeast  Washington.  Master's  Thesis,  Eastern  Washington  University,  Cheney, 

35  Washington.  31  p. 

36  Krott,  P.   1982.  The  wolverine  (G///o  gz//o  Linnaeus  1758)  in  the  ecosystem.  Saugetierkimdiiche 

37  MUteilungen  30:136-150. 

Chapter  7  7-24  Montana  DNRC 

References  Draft  EIS 


1  Kyle.  C.J.  and  C.  Strobeck.  2002.  Connectivity  of  peripheral  and  core  populations  of  North 

2  American  wolverines.  Journal  of  Mammalogy  83(4):  1141-1 150. 

3  Lahren.  S..  Jr.   1998.  Kalispell.  Pages  283-296  in:  Walker,  D.E.  and  W.C.  Sturtevant  (eds.). 

4  Handbook  of  North  American  Indians,  vol.  12,  Plateau.  Smithsonian  Institution, 

5  Washington,  D.C. 

6  LaMarche,  J.  and  D.P.  Lettenmaier.  2001.  Effects  of  forest  roads  on  flood  flows  in  the 

7  Deschutes  River  Basin,  Washington.  Earth  Surface  Processes  and  Landforms  31  26: 115- 

8  134. 

9  Landa,  A.,  K.,  J. D.C.  Linnell.  M.  Linden,  J.E.  Swenson,  E.  Raskaft,  and  A.  Moksnes.  2000. 

10  Conser\ation  of  Scandinavian  wolverines  in  ecological  and  political  landscapes.  Pages 

11  1-20//?:  Griffiths.  H.I.  (editor),  Mustelids  in  a  modem  world:  management  and 

12  conservation  aspects  of  small  carnivore:  human  interactions.  Backhuys,  Leiden. 

13  Landwehr,  D.   1992.  Soil  Disturbance  on  89-94  KPC  Long-term  Sale  Area.  Unpublished 

14  interim  monitoring  report.  U.S.  Forest  Service,  Tongass  National  Forest,  Ketchikan 

15  Area,  Alaska. 

16  Larix  Systems,  Inc.  2007.  Simulating  the  Effects  of  Forest  Management  on  Large  Woody 

17  Debris  and  Shade  in  Streams  in  Montana.  Larix  Systems,  Inc.,  Helena,  Montana. 

18  Leary,  R.F.,  F.W.  Allendorf,  and  S.H.  Forbes.   1993.  Conservation  genetics  of  bull  trout  in  the 

19  Columbia  and  Klamath  River  drainages.  Conservation  Biology  7:856-865. 

20  Lee,  D.C,  J.R.Sedell,B.E.Reiman,R.F.Thurow,  and  J.E.  Williams.   1997.  Broadscale 

21  assessment  of  aquatic  species  and  habitats.  Pages  1497-1713  w:  Quigley,  T.M.  and  S.J. 

22  Arbelbide  (eds.).  An  assessment  of  ecosystem  components  in  the  interior  Columbia 

23  Basin  and  portions  of  the  Klamath  and  Great  Basins.  U.S.  Forest  Service  General 

24  Technical  Report  PNW-GTR-405  Volume  3.  U.S.  Forest  Service,  Pacific  Northwest 

25  Research  Station,  Portland,  Oregon. 

26  Lenard,  S.,  J.  Carlson,  J.  Ellis,  C.  Jones,  and  C.  Tilly.  2003.  P. D.  Skaar's  Montana  bird 

27  distribution,  6th  ed.  Montana  Audubon,  Helena,  Montana. 

28  Lesica,  P.   1996.  Using  Fire  History  Models  to  Estimate  Proportions  of  Old  Growth  Forest  in 

29  Northwest  Montana,  USA.  Conservation  Biological  Research,  University  of  Montana, 

30  Missoula,  Montana.  Biological  Conservation  77:33-39. 

Lieffers,  V.J.  and  P.M.  Woodard.   1997.  Silvicultural  systems  for  maintaining  marten  and  fisher 
in  the  boreal  forest.  Pages  407-418  in:  G.  Proulx,  H.N.  Bryant,  and  P.M.  Woodard 
(eds.)  Martes:  taxonomy,  ecology,  techniques,  and  management.  Provincial  Museum  of 
Alberta,  Edmonton. 

Light.  J.,  M.  Holmes,  M.  O'Connor,  E.S.  Toth,  D.  Berg,  D.  McGreer,  and  K.  Doughty.   1999. 
Design  of  effective  riparian  management  strategies  for  stream  resource  protection  in 


Montana  DNRC  7-25  Chapter  7 

Draft  EIS  References 


1  Montana,  Idaho  and  Washington.  Native  Fish  Habitat  Conservation  Plan  Technical 

2  Report  #7.  Plum  Creek  Timber  Company,  Seattle,  Washington. 

3  Liknes,  G.A.   1984.  The  present  status  and  distribution  of  the  westslope  cutthroat  trout  (S'a/wo 

4  clarkii  lewisi)  east  and  west  of  the  Continental  Divide  in  Montana.  Montana  Department 

5  of  Fish,  Wildlife  and  Parks,  Helena,  Montana. 

6  Liknes,  G.A.  and  P.J.  Graham.   1988.  Westslope  cutthroat  trout  in  Montana:  life  history,  status, 

7  and  management.  American  Fisheries  Society  Symposium  4:53-60. 

8  Linkhart,  B.D.,  R.T.  Reynolds,  and  R.A.  Ryder.   1998.  Home  range  and  habitat  of  breeding 

9  flammulated  owls  in  Colorado.  Wilson  Bulletin  1 10:342-351. 

10  Linnell,  J.D.C.,  J.E.  Swenson,  R.  Anderson,  and  B.  Barnes.  2000.  How  vulnerable  are  denning 

1 1  bears  to  disturbance?  Wildlife  Society  Bulletin  28:400-413. 

12  Lloyd,  D.S.   1985.  Turbidity  in  freshwater  habitats  of  Alaska:  a  review  of  published  and 

13  unpublished  literature  relevant  to  the  use  of  turbidity  as  a  water  quality  standard.  Report 

14  85-1.  Alaska  Department  of  Fish  and  Game,  Juneau,  Alaska. 

15  Lomax,  B.  2005.  A  close  look  at  bird  watching.  Montana  Outdoors  36(4):22-27.  Montana 

16  Fish,  Wildlife  and  Parks,  Helena,  Montana,  <http://fwp.mt.gov/mtoutdoors/html/articles/ 

17  2005/Birdwatching.htm>  Accessed  December  22,  2008. 

18  MacDonald,  L.H.  and  J.A.  Hoffman.   1995.  Causes  of  peak  flows  in  northwestern  Montana  and 

19  northeastern  Idaho.  Water  Resources  Bulletin.  Volume  31,  No.  1. 

20  MacDonald,  L.H.,  A.W.  Smart,  and  R.C.  Wissmar.  1991 .  Monitoring  Guidelines  to  evaluate  the 

21  effects  of  forestry  activities  on  streams  in  the  Pacific  Northwest  and  Alaska.  EPA/910/9- 
22  91-001.  U.S.  Environmental  Protection  Agency,  Region  10,  Seattle,  Washington. 

23  Mace,  R.D.  2004.  Integrating  science  and  road  access  management:  Lessons  from  the  Northern 

24  Continental  Divide  Ecosystem.  Ursus  15(1):129-I36. 

25  Mace,  R.D.  and  C.  Jonkel.   1980.  Seasonal  food  habits  of  the  grizzly  bear  in  northwestern 

26  Montana.  Pages  28  46  in:  Jonkel,  C.  (ed.).  Annual  Report  No.  5:  Border  Grizzly  Bear 

27  Project,  University  of  Montana,  Missoula. 

28  Mace,  R.D.  and  T.L.  Manley.  1993.  South  Fork  Flathead  River  Grizzly  Bear  Project.  Annual 

29  Report.  Montana  Department  Fish,  Wildlife  and  Parks.  Helena,  Montana. 

30  Mace,  R.D.  and  J. S.  Waller.   1996.  Grizzly  bear  distribution  and  human  conflicts  in  Jewel  Basin 

31  Hiking  Area,  Swan  Mountains,  Montana.  Wildlife  Society  Bulletin  24:461  467. 

32  Mace,  R.D.  and  J. S.  Waller.   1997.  Characteristics  of  grizzly  bear  core  home  range  areas  in 

33  western  Montana.  Pages  19-25  in:  Mace,  R.D.  and  J.S.  Waller  (eds.).  Final  report: 

34  grizzly  bear  ecology  in  the  Swan  Mountains.  Montana  Fish,  Wildlife  and  Parks,  Helena, 

35  Montana. 

Chapter?  7-26  Montana  DNRC 

References  Draft  EIS 


1  Mace,  R.D.  and  J. S.  Waller.   1998.  Demography  and  population  trend  of  grizzly  bears  in  the 

2  Swan  Mountains,  Montana.  Conservation  Biology  12:1005-1016. 

3  Mace,  R.D. ,  J. S.  Waller,  T.L.  Manley,  L.J.  Lyon,  and  H.  Zuring.   1996.  Relationships  among 

4  grizzly  bears,  roads,  and  habitat  in  the  Swan  Mountains.  Montana.  Journal  of  Applied 

5  Ecology  33:1395-1404. 

6  Mace,  R.D. ,  J. S.  Waller,  T.L.  Manley,  K.  Ake,  and  W.T.  Wittinger.   1999.  Landscape  evaluation 

7  of  grizzly  bear  habitat  in  western  Montana.  Conservation  Biology  13:367-377. 

8  Madej,  M.A.  2001.  Erosion  and  Sediment  Delivery  Following  Removal  of  Forest  Roads.  Earth 

9  Surface  Processes  and  Landforms  26:175-190.  John  Wiley  &  Sons.  Ltd. 

10  Magee,  J.P.,  T.E.  McMahon,  and  R.F.  Thurow.   1996.  Spatial  variation  in  spawning  habitat  of 

1 1  cutthroat  trout  in  a  sediment-rich  stream  basin.  Transactions  of  the  American  Fisheries 

12  Society  125:768-779. 

13  Magoun,  A.J.  and  J.P.  Copeland.   1998.  Characteristics  of  wolverine  reproductive  den  sites. 

1 4  Journal  of  Wildlife  Management  62(4):  1313-1320. 

15  Malouf,  C.L   1998.  Flathead  and  Pend  d'Oreille.  Pages  297-312.  In:  Walker,  D.E.  and  W.C. 

16  Sturtevant  (eds.).  Handbook  of  North  American  Indians,  vol.  12,  Plateau.  Smithsonian 

17  Institution,  Washington,  D.C. 

1 8  Marshall,  D.B.,  M.W.  Chilcote,  and  H.  Weeks.   1996.  Species  at  risk:  sensitive,  threatened,  and 

19  endangered  vertebrates  of  Oregon.  2nd  edition.  Oregon  Department  of  Fish  and 

20  Wildlife,  Salem,  Oregon. 

21  Martin,  P.   1983.  Factors  influencing  globe  huckleberry  fruit  production  in  Northwestern 

22  Montana.  Proceedings  of  the  International  Conference  on  Bear  Research  and 

23  Management  5:159  165. 

24  Matteson.  M.Y.   1993.  Denning  ecology  of  wolves  in  northwest  Montana  and  southern 

25  Canadian  Rockies.  Thesis  (University  of  Montana)  summary  published  by  Predator 

26  Conservation  Alliance,  Bozeman.  Online  version  available  at: 

27  http://www.predatorconservation.org/  predator_info/Forest_Clearinghouse/Wolf/wolfl  - 

28  25.htm.  Accessed  February  25,  2004. 

29  Matthews,  W.J.   1998.  Patterns  in  Freshwater  Fish  Ecology.  New  York,  Chapman  and  Hall. 

30  Mattson,  D.J. ,  R.H.  Knight,  and  B.M.  Blanchard.   1987.  The  effects  of  developments  and 

3 1  primary  roads  on  grizzly  bear  habitat  use  in  Yellowstone  National  Park,  Wyoming. 

32  Proceedings  of  the  International  Conference  on  Bear  Research  and  Management  7:259- 

33  273. 

34  Mattson,  D.J.   1993.  Background  and  proposed  standards  for  managing  grizzly  bear  habitat 

35  security  in  the  Yellowstone  Ecosystem.  Unpublished  Report.  University  of  Idaho, 

36  Moscow. 

Montana  DNRC  7-27  Chapter  7 

Draft  EIS  References 


1  MBEWG  (Montana  Bald  Eagle  Working  Group).   1991 .  Habitat  management  guide  for  bald 

2  eagles  in  northwestern  Montana.  USPS,  Northern  Region. 

3  MBEWG.   1994.  Montana  bald  eagle  management  plan,  2nd  edition.  U.S.  Department  of  the 

4  hiterior  Bureau  of  Reclamation,  Billings. 

5  MBTRT  (Montana  Bull  Trout  Restoration  Team).  2000.  Restoration  plan  for  bull  trout  in  the 

6  Clark  Fork  River  Basin  and  Kootenai  River  Basin,  Montana.  Montana  Fish,  Wildlife, 

7  and  Parks  Commission,  Helena,  Montana. 

8  MBTSG  (Montana  Bull  Trout  Scientific  Group).   1995a.  Bitterroot  River  drainage  bull  trout 

9  status  report.  Unpublished  report  prepared  for  the  Montana  Bull  Trout  Restoration  Team. 

10  MFWP,  Helena.  31  pp. 

11  MBTSG.   1995b.  Upper  Clark  Fork  River  drainage  bull  trout  status  report  (including  Rock 

12  Creek).  Unpublished  report  prepared  for  the  Montana  Bull  Trout  Restoration  Team. 

13  MFWP,  Helena.  40  pp. 

14  MBTSG.  1995c.  Flathead  River  drainage  bull  trout  status  report  (including  Flathead  Lake,  the 

15  North  and  Middle  forks  of  the  Flathead  River,  and  the  Stillwater  and  Whitefish  rivers). 

16  Unpublished  report  prepared  for  the  Montana  Bull  Trout  Restoration  Team.  MFWP, 

17  Helena.  46  pp. 

18  MBTSG.   1996a.  Assessment  of  methods  for  removal  or  suppression  of  introduced  fish  to  aid  in 

19  bull  trout  recovery.  Montana  Bull  Trout  Restoration  Team,  Helena. 

20  MBTSG.   1996b.  Middle  Kootenai  River  drainage  bull  trout  status  report  (Between  Kootenai 

21  Falls  and  Libby  Dam).  Unpublished  report  prepared  for  the  Montana  Bull  Trout 

22  Restoration  Team.  MFWP,  Helena.  36  pp. 

23  MBTSG.  1996c.  Swan  River  drainage  bull  trout  status  report  (including  Swan  Lake). 

24  Unpublished  report  prepared  for  the  Montana  Bull  Trout  Restoration  Team.  MFWP, 

25  Helena.  42  pp. 

26  MBTSG.   1998.  The  relationship  between  land  management  activities  and  habitat  requirements 

27  of  bull  trout.  Report  prepared  for  the  Montana  Bull  Trout  Restoration  Team.  MFWP, 

28  Helena.  78  pp. 

29  McCallum,  D.A.   1994a.  Review  of  technical  knowledge:  flammulated  owls.    Pages  14-43  in: 

30  G.D.  Hayward  (ed.).  Forest  owl  conservation  assessment:  flammulated,  boreal,  and 

31  great  gray  owls  in  the  United  States.  General  Technical  Report-253.  USPS,  Laramie, 

32  Wyoming. 

33  McCallum,  D.A.   1994b.  Conservation  status  of  flammulated  owls  in  the  United  States.  Pages 

34  74-79  in:  G.D.  Hayward  (ed.).  Forest  owl  conservation  assessment:  flammulated, 

35  boreal,  and  great  gray  owls  in  the  United  States.  General  Technical  Report-253.  USES, 

36  Laramie,  Wyoming. 


Chapter?  7-28  Montana  DNRC 

References  Draft  EIS 


1  McCallum,  D.A.   1994c.  Fhmmulated  owl  {Otiis  flammeolus).  In:  The  birds  of  North  America, 

2  No.  93  (A.  Poole  and  F.Gill,  eds.).  The  Birds  of  North  America,  Inc.  Philadelphia. 

3  Pennsylvania.  22  pp. 

4  McDade,  M.H.,  F.J.  Swanson,  N.A.  McKee,  J.F.  Franldine,  and  J.  Van  Sickle.   1990.  Source 

5  distances  for  coarse  woody  debris  entering  small  streams  in  western  Oregon  and 

6  Washington.  Canadian  Journal  Forest  Resources  20:326-330. 

7  McGreer,  D.J.   1994.  Effectiveness  of  streamside  protection  regulations  in  western  Montana  -  a 

8  comparison  with  the  scientific  literature.  Unpublished  report  on  file  at  Western 

9  Watershed  Analysis,  Lewiston,  Idaho. 

10  Mclntyre,  J.D.  and  B.E.  Rieman.   1995.  Westslope  cutthroat  trout.  Pages  36-54 />?.•  Young, 

1 1  M.K.,  (ed.).  Conservation  Assessment  for  Inland  Cutthroat  Trout.  General  Technical 

12  Report  RM-GTR-256.  Rocky  Mountain  Forest  and  Range  Experiment  Station,  Fort 

13  Collins,  Colorado. 

14  McKelvey,  K.S.,  K.B.  Aubry,  and  Y.K.  Ortega.   1999.  History  and  distribution  of  lynx  in  the 

15  contiguous  United  States.  Pages  207-264  m:  Ruggiero,  L.F.,  K.B.  Aubry,  S.W.  Buskirk, 

16  G.M.  Koehler,  C.J.  Kreba,  K.S.  McKelvey,  and  J.R.  Squires.  Ecology  and  Conservation 

1 7  of  Lynx  in  the  United  States.  General  Technical  Report  GTR-RMRS-30WWW. 

18  University  Press  of  Colorado.  Niwot,  Colorado  and  Rocky  Mountain  Research  Station, 

19  U.S.  Department  of  Agriculture,  Fort  Collins,  Colorado,  <http://www.fs.fed.us/rm/pubs/ 

20  rmrs_gtr30.html>  Accessed  November  14,  2008. 

21  McLellan,  B.N.   1990.  Relationships  between  timber  management  and  grizzly  bears.  Pages  77 

22  84  in:  Chambers,  A.  (ed).  Wildlife-Forestry  Symposium.  Forestry  Canada  and  British 

23  Columbia  Ministry  of  Forests,  Vancouver,  British  Columbia. 

24  McLellan,  B.N.   1992.  Current  status  and  long  term  threats  to  grizzly  bears  in  British  Columbia. 

25  Pages  1 1 1-122 />?:  Rautio,  S.  (ed.).  Community  Action  for  Endangered  Species. 

26  September  28-29, 1 99 1 .  Federation  of  B.C.  Naturalists  and  Northwest  Wildlife 

27  Preservation  Society,  Vancouver,  British  Columbia. 

28  McLellan,  B.N.  and  F.W.  Hovey.  2001.  Habitats  selected  by  grizzly  bears  in  a  multiple  use 

29  landscape.  Journal  of  Wildlife  Management  65:92-99. 

30  McClelland,  B.R.  and  P. T.  McClelland.   1999.  Pileated  woodpecker  nest  and  roost  trees  in 

31  Montana:  links  with  old-growth  and  forest  "health."  Wildlife  Society  Bulletin.  27:846- 

32  857. 

33  McLellan,  B.N.  and  D.M.  Shackleton.   1988.  Grizzly  bears  and  resource-extraction  industries: 

34  Effects  of  roads  on  behaviour,  habitat  use  and  demography.  Journal  of  Applied  Ecology 

35  25:451^60. 

36  McLellan,  B.N.  and  D.M.  Shackleton.   1989.  Grizzly  bears  and  resource  extraction  industries: 

37  Habitat  displacement  in  response  to  seismic  exploration,  timber  harvesting,  and  road 

38  maintenance.  Journal  of  Applied  Ecology  26:371  380. 

Montana  DNRC  7-29  Chapter  7 

Draft  EIS  References 


1  McLellan,  B.N.,  F.W.  Hovey,  R.D.  Mace,  J.G.  Woods,  D.  Carney,  M.L.  Gibeau,  W.L.  Wakkinen 

2  and  W.F.  Kasworm.   1999.  Rates  and  causes  of  grizzly  bear  mortality  in  the  interior 

3  mountains  of  British  Columbia,  Alberta,  Montana,  Washington  and  Idaho.  Journal  of 

4  Wildhfe  Management.  63(3):9 11-920. 

5  McPhail,  J.D.  and  J.  Baxter.   1996.  A  review  of  bull  trout  (^a/ve/wzw  co/7/7z/e/7/'w5)  hfe  history 

6  and  habitat  use  in  the  relation  to  compensation  and  improvement  opportunities.  British 

7  Columbia  Ministry  of  Environment,  Lands  and  Parks,  Victoria,  B.C.  Fisheries 

8  Management  Report  No.  104. 

9  McPhail,  J.D.  and  C.B.  Murray.   1979.  The  early  life  history  and  ecology  of  Dolly  Varden 

10  (Salvelinus  malma)  in  the  upper  Arrow  Lakes.  Report  to  BC  Hydro  and  Ministry  of 

1 1  Environment,  Fisheries  Branch,  Nelson,  British  Columbia.   1 13  pp. 

12  MDEQ  (Montana  Department  of  Environmental  Quality).  2005a.  Air  Quality  Nonattainment 

13  Information  <http://deq.mt.gov/AirQuality/Planning/AirNonattainment.asp>.  Accessed 

14  November  15,2005. 

15  MDEQ.  2005b.  Grave  Creek  Watershed  water  quality  and  habitat  restoration  plan  and  sediment 

16  total  maximum  daily  loads,  appendix  C:  Rain-on-snow,  water  yield,  equivalent  clearcut 

1 7  acreage  and  peak  flow  increases  analysis  summary. 

18  <http://www.deq.mt.gov/wqinfo/TMDL/GraveCreekFinalTMDL/GraveFinalAppC.pdf> 

1 9  Accessed  December  1 9,  2008. 

20  MDEQ.  2006.  Preliminary  draft:  nonpoint  source  management  plan.  Unpublished  report  on 

21  file  at  Water  Quality  Planning  Bureau,  MDEQ,  Helena,  Montana. 

22  MDEQ.  2008.  Montana  Numeric  Water  Quality  Standards,  Circular  DEQ-7.  Montana 

23  Department  of  Environmental  Quality  Planning,  Prevention,  and  Assistance  Division, 

24  Water  Quality  Standards  Section.  Helena,  Montana.  February  2008. 

25  MDHES  (Montana  Department  of  Health  and  Envirormiental  Sciences).   1991.  State  of 

26  Montana:  nonpoint  source  management  plan.  Montana  Department  of  Environmental 

27  Quality,  Water  Quality  Bureau,  Helena,  Montana. 

28  MDOT  (Montana  Department  of  Transportation).  2007.  Montana  TranPlan  21:  Transportation 

29  Planning  for  the  21^'  Century.  Montana  Department  of  Transportation,  Helena,  Montana. 

30  Mech,  L.D.   1989.  Wolf  population  survival  in  an  area  of  high  road  density.  American 

31  Midlands  Naturalist  121:387-389. 

32  Mech,  L.D.,  S.H.  Fritts,  G.L.  Raddle,  and  W.J.  Paul.   1988.  Wolf  distribution  and  road  density 

33  in  Minnesota.  Wildlife  Society  Bulletin  16:85-87. 

34  Meier,  T.  2004.  Northern  Montana  Gray  Wolf  Project  Leader,  USFWS,  Kalispell,  Montana. 

35  Phone  conversation  with  Paul  Anderson,  Wildlife  Biologist,  Parametrix  on  January  21, 

36  2004. 


Chapter?  7-30  Montana  DNRC 

References  Draft  EIS 


.   1  Meehan,  W.R.  1974.  The  forest  ecosystems  of  southeast  Alaska,  Part  4:  Wildlife  habitats. 

2  General  Technical  Report  PNW  16.  USPS.  Pacific  Northwest  Research  Station. 

3  Portland.  Oregon. 

4  Meehan,  W.R.,  editor.   1991 .  Influences  of  forest  and  rangeland  management  on  salmonid  fishes 

5  and  their  habitats.  American  Fisheries  Society  Special  Publication  #19,  Sewickley, 

6  Pennsylvania. 

7  Megahan,  W.F.  and  W.J.  Kidd.   1972.  Effects  of  logging  and  logging  roads  on  erosion  and 

8  sediment  deposition  from  steep  terrain.  Journal  of  Forestry  70(3):  136- 141. 

9  Meyer,  L.  (compiler).  2006.  Montana  forest  insect  and  disease  conditions  and  program 

10  highlights:  2005.  Missoula,  Montana:  USDA  Forest  Service,  State  and  Private  Forestry; 

1 1  Montana  Department  of  Natural  Resources  and  Conservation.  Numbered  Report  06-01 . 

12  MFWP  (Montana  Fish,  Wildlife,  and  Parks).   1999.  Memorandum  of  Understanding  and 

13  Conservation  Agreement  for  Westslope  Cutthroat  Trout  {Oncorhynchus  clarkii  lewisi)  in 

14  Montana.  Helena. 

15  MFWP.  2002a.  Grizzly  bear  management  plan  for  southwestern  Montana,  2002-2012.  Final 

1 6  programmatic  environmental  impact  statement.  Prepared  by  MFWP  with  input  from  the 

1 7  Montana  Grizzly  Bear  Working  Group  and  other  interested  parties,  Missoula,  Montana. 

18  MFWP.  2002b.  Montana  wolf  conservation  and  management  planning  document.  Prepared  in 

19  response  to  the  Wolf  Management  Advisory  Council  Recommendation,  January  2002. 

20  Helena,  Montana. 

21  MFWP.  2003a.  Montana  gray  wolf  conservation  and  management  plan.  Final  Environmental 

22  Impact  Statement.  Montana  Fish,  Wildlife  &  Parks.  August  2003.  Helena,  Montana. 

23  MFWP.  2003b.  Statewide  Comprehensive  Outdoor  Recreation  Plan  (SCORP), 

24  http://fwp.mt.gov/content/getItem.aspx?id=  17907  2003-2007.  [Now  2008  version 
IS  online...  RB] 

26  MFWP.  2003c.  Economic  valuation  studies  of  fish  and  wildlife  resources  in  Montana.  Internal 

27  report.  John  W.  Duffield.  University  of  Montana.  September  2003.  Accessed  January 

28  23,  2009.  http://fwp.mt.gOv/tmc/reports/ecovalues.html#tab4 

29  MFWP.  2005a.  Montana  field  guide.  <http://fieldguide.mt.gov./>  Accessed  January  10,  2007. 

30  MFWP.  2005b.  Species  ranking  status  code,  <http://fwp.state.mt.us/fieldguide/ 

31  statusCodes.aspx#msrc>  Accessed  January  10,  2007. 

32  MFWP.  2005c.  Hunting  district  boundaries.  GIS  data  layers  downloaded  from  the  FWP 

33  website  (http://fwp.state.mt.us/insidefwp/fwplibrary/gis/eOOfiles/),  July  20,  2005. 


Montana  DNRC  7-31  Chapter  7 

Draft  EIS  References 


1  MFWP.  2006.  Grizzly  bear  management  plan  for  western  Montana:  Final  programmatic 

2  environmental  impact  statement,  2006-2016.  Prepared  by  Dood,  A.R.,  S.J.  Atkinson  and 

3  V.J.  Boccadori.  Montana  Department  of  Fish,  Wildlife  and  Parks,  Bozeman,  Montana. 

4  MFWP.  2007a.  Memorandum  of  understanding  and  conservation  agreement  for  westslope 

5  cutthroat  trout  and  Yellowstone  cutthroat  trout  in  Montana.  Helena,  Montana. 

6  MFWP.  2007b.  Westslope  cutthroat  trout  restoration  on  the  upper  Missouri  River. 

7  <http://fwp.mt.gov/news/article_5528.aspx>. 

8  MFWP.  2007c.  Montana  Fish,  WildHfe  &  Parks,  Hunting  regulations  2008.  Helena,  Montana. 

9  <http://fsvp.mt.gov/hunting/regulations.html> 

10  MFWP.  2009.  Montana  Field  Guide.  Golden  Eagle  (Aquila  civysaetos).  <http://fieldguide.mt. 

1 1  gov/detail_ABNKC22010.aspx>  Accessed  March  3,  2009. 

12  MFWP  and  NRIS  (Montana  Natural  Resources  Information  System).  Public  and  Private  Land 

13  Ownership  Maps,  GIS  data,  2004  http://nris.mt.gov/gis/ownmaps.asp>  Accessed 

14  December  1,2008. 

15  Michigan  State  University.  2002.  K  factor.  RUSLE,  online  soil  erosion  assessment  tool. 

16  Michigan  State  University.  Available  at  http://www.iwr.msu.edu/rusle/kfactor.htm. 

17  Accessed  June  19,  2008. 

18  Mincemoyer,  S.  2005.  Range- Wide  Status  Assessment  of //oM'e///o  af^z/o/Z/w  (Water  Howellia) 

19  -revised  December  2005.  Report  to  the  U.S.  Fish  and  Wildlife  Service.  Montana 

20  Natural  Heritage  Program,  Helena,  Montana. 

21  Montana  Department  of  Commerce.  2006.  Montana  population  projections,  total  population. 

22  Montana  Census  and  Economic  Information  Center.  Prepared  by  NPA  Data  Services, 

23  Inc.  Available  at:  http://www.ceic.mt.gov/Demog/project/NPAallcounties_II06_ 

24  web.pdf  Accessed  on:  March  16,  2007. 

25  Montana  Department  of  Commerce.  2007.  Montana  Per  Capita  Personal  Income  by  County - 

26  2005.  April  2007.  <http://ceic.mt.gov/graphics/Data_Maps/PerCapitaIncome05.pdf> 

27  Accessed  October  5,  2007. 

28  Montana  Department  of  Labor  and  Industry.  2007.  Montana  Reservation  Labor  Force  Statistics. 

29  2005  Annual.  <http://www.ourfactsyourfuture.org/?PAGEID=67&SUBID=220> 

30  Accessed  March  22,  2007. 

3 1  Montana  Department  of  Labor  and  Industry.  2008.  Unemployment  Rates  and  Labor  Force 

32  Statistics  for  2006.  Revised  April  24,  2008.  <http://www.ourfactsyourfuture.org/cgi/ 

33  dataanalysis/labForceReport.asp?menuchoice=LABFORCE>  Accessed  April  13,2009. 

34  Montana  Department  of  State  Lands  (DSL,  now  DNRC),  U.S.  Forest  Service  -  Northern  Region 

35  (USPS),  Plum  Creek  Timber  Company  (PCTC),  Bureau  of  Land  Management  (BLM), 

36  Montana  Department  of  Environmental  Quality  (MT  DEQ),  Champion  International, 

Chapter  7  7-32  Montana  DNRC 

References  Draft  EIS 


1  Montana  Department  of  Fish  Wildlife  &  Parks  (MT  FWP),  and  Bureau  of  Indian  Affairs 

2  -  Flathead  Agency  (BIA).   1993.  Montana  Cumulative  Watershed  Effects  Cooperative 

3  Memorandum  of  Understanding  (MOU). 

4  Montana/Idaho  Airshed  Group.  2006.  Operating  Guide.  Montana/Idaho  State  Airshed  Group, 

5  Smoke  Management  Unit,  Missoula,  Montana. 

6  Montana  Indian  Nations.  2005.  Information  on  Indian  Reservations. 

7  <http://indiannations.visitmt.com>  Accessed  July  27,  2005. 

8  MNHP  (Montana  Natural  Heritage  Program).  2006.  Plant  Species  of  Concern  Report. 

9  <http://nhp.nris.mt.gov/plants/reports/PlantSOC_2006.pdf>  Accessed  August  5,  2008. 

10  MNHP.  2008a.  Plant  Species  of  Concern,  <http://nhp.nris.mt.gov/plants/plist_bkgrd.asp> 

1 1  Accessed  August  5,  2008. 

12  MNHP.  2008b.  Montana  Natural  Heritage  Tracker. 

13  <http://nhp.nris.mt.gov/Tracker/NHTMap.aspx>  Accessed  August  6,  2008. 

14  MNHP.  2008c.  Montana  Animal  Species  of  Concern  Report. 

15  <http://mtnhp.org/reports/2008_MASOC.pdf>  Accessed  March  3,  2009. 

16  MNHP.  2009.  Montana  Natural  Heritage  Tracker.  <http://mtnhp.org/Tracker/NHTMap.aspx> 

1 7  Accessed  March  1 0,  2009. 

18  MPIF  (Montana  Partners  in  Flight).  2000.  Draft  bird  conservation  plan,  Montana,  Version  1.0. 

19  American  Bird  Conservancy,  c/o  MFWP,  Kalispell.  <http://biology.dbs.umt.edu/ 

20  landbird/mbcp/mtpif/title.htm.>  Accessed  May  7,  2003. 

21  Montana  Peregrine  Institute.  2008.  Montana  Peregrine  Falcon  Population.  Available  at 

22  http://www.montanaperegrine.org.  Accessed  October  3,  2008. 

23  Montgomery,  D.R.   1994.  Road  surface  drainage,  channel  initiation,  and  slope  instability. 

24  Water  Resources  Research  30(6):  1925- 1932. 

25  Montgomery,  D.R. ,  K.  Sullivan,  and  H.M.  Greenberg.  1998.  Regional  test  of  a  model  for 

26  shallow  landsliding.  Hydrological  Processes  12:943-955. 

27  Morgan,  TA,  C.E.  Keegan,  and  J.  Brandt.  2008.  Montana's  forest  products  industry:  current 

28  conditions  and  2008  forecast.  Montana  Business  Quarterly.  Spring,  2008.  Pages  30-31. 

29  Moore,  R.D.,  D.L.  Spittlehouse,  and  A.  Story.  2005.  Riparian  microclimate  and  stream 

30  temperature  response  to  forest  harvesting:  a  review.  Journal  of  the  American  Water 

31  Resources  Association  41:813-834. 

32  Moss,  M.B.  and  M.N.  Lefranc,  Jr.   1987.  Timber,  roads  and  grazing  management.  In:  LeFranc, 

33  M.N.,  M.B.  Moss,  K.A.  Patnode,  and  W.C.  Sugg  III  (eds.).  Grizzly  Bear  Compendium. 


Montana  DNRC  7-33  Chapter? 

Draft  EIS  References 


1  Interagency  Grizzly  Bear  Committee.  The  National  Wildlife  Federation,  Washington, 

2  DC. 

3  Mowat,  G.,  K.G.  Poole,  and  M.  O'Donaghue.  1999.  Ecology  of  lynx  in  northern  Canada  and 

4  Alaska.  Pages  265-306  in:  Ruggiero,  L.F.,  K.B.  Aubry,  S.W.  Buskirk,  G.M.  Koehler, 

5  C.J.  Kreba,  K.S.  McKelvey,  and  J.R.  Squires.  Ecology  and  Conservation  of  Lynx  in  the 

6  United  States.  General  Technical  Report  GTR-RMRS-30WWW.  University  Press  of 

7  Colorado.  Niwot,  Colorado  and  Rocky  Mountain  Research  Station,  U.S.  Department  of 

8  Agriculture,  Fort  Collins,  Colorado. <http://www.fs.fed.us/rm/pubs/rmrs_gtr30.html> 

9  Accessed  November  14,  2008. 

10  Muhlfeld,  C.C.   1999.  Seasonal  habitat  use  by  redband  trout  (Oncorhynchus  mykiss  gairdneri)  in 

1 1  the  Kootenai  River  drainage,  Montana.  Master's  thesis.  University  of  Idaho,  Moscow, 

12  Idaho. 

13  Muhlfeld,  C.C.  2003.  Fisheries  Biologist  Montana  Fish,  Wildlife  and  Parks  (MFWP),  KaHspell, 

14  Montana,  personal  communication. 

15  Muhlfeld,  C.C,  D.H.  Bennett,  and  B.  Marotz.  2001a.  Summer  habitat  use  by  Columbia  River 

1 6  redband  trout  in  the  Kootenai  River  drainage,  Montana.  North  American  Journal  of 

17  Fisheries  Management  21(l):223-235. 

18  Muhlfeld,  C.C,  D.H.  Bennett,  and  B.  Marotz.  2001b.  Fall  and  winter  habitat  use  and  movement 

19  by  Columbia  River  redband  trout  in  a  small  stream  in  Montana.  North  American  Journal 

20  of  Fisheries  Management  2 1  ( 1 ):  1 70- 1 77. 

21  Murphy,  M.L.  and  K.V.  Koski.   1989.  Input  and  depletion  of  woody  debris  in  Alaska  streams 

22  and  implications  for  streamside  management.  North  American  Journal  of  Fisheries 

23  Management  9(4):427^36. 

24  Murray,  D.L.,  S.  Boutin,  and  M.  O'Donoghue.   1994.  Winter  habitat  selection  by  lynx  and 

25  coyotes  in  relation  to  snowshoe  hare  abundance.  Canadian  Journal  of  Zoology  72 

26  (1994):I444-1451. 

27  Mutch,  R.W,  S.F.  Amo,  J.K.  Brown,  C.E.  Carison,  R.D.  Ottmar,  and  J.L.  Peterson.   1993.  Forest 

28  health  in  the  Blue  Mountains:  a  management  strategy  for  fire-adapted  ecosystems. 

29  General  Technical  Report  PNW-GTR-3 1 0.  USDA  Forest  Service,  Pacific  Northwest 

30  Research  Station,  Portland,  Oregon. 

31  Myrberget,  S.   1968.  The  breeding  den  of  the  wolverine  (Gz//og-z//o).  Fauna  (Oslo)  21:108-1 15. 

32  Nagy,  J.A.  and  J.R.  Gunson.   1990.  Management  plan  for  grizzly  bears  in  Alberta.  Wildlife 

33  Management  Planning  Series  No.  2.  Alberta  Forestry,  Lands  and  Wildlife;  Fish  and 

34  Wildlife  Division,  Edmonton,  Alberta,  Canada. 

35  Nagy,  J. A.,  A.W.  Hawley,  M.W.  Barrett,  and  J.W.  Nolan.   1989.  Population  characterisfics  of 

36  grizzly  and  black  bears  in  west  central  Alberta.  AEC  Report  V88-R1.  Alberta 

37  Environmental  Centre,  Vegreville,  Alberta,  Canada.. 

Chapter?  7-34  Montana  DNRC 

References  Draft  EIS 


1  Naiman,  R.J. ,  D.G.  Lonzarich,  T.J.  Beechie,  and  SC.  Ralph.   1992.  General  principles  of 

2  classification  and  the  assessment  of  conservation  potential  in  rivers.  Pages  93-123  in: 

3  Boon.  P.,  P.  Calow,  and  G.  Petts  (eds.).  River  conservation  and  management.  John  Wiley 

4  and  Sons,  Chichester,  England. 

5  NCASI  (National  Council  for  Air  and  Stream  Improvement).   1979.  A  review  of  current 

6  knowledge  and  research  of  the  impact  of  alternative  forest  management  practices  on 

7  receiving  water  quality,  Teclinical  Bulletin  No.  322.  National  Council  of  the  Paper 

8  Industry  for  Air  and  Stream  Improvement,  New  York,  New  York. 

9  NCASI.   1994a.  Forest  as  nonpoint  sources  of  pollution,  and  effectiveness  of  best  management 

10  practices.  Technical  Bulletin  No.  672.  National  Council  of  the  Paper  Industry  for  Air  and 

1 1  Stream  Improvement,  New  York,  New  York. 

12  NCASI.   1994b.  Benefits  and  cost  of  program  for  forestry  nonpoint  pollution  control  in 

13  Washington  and  Virginia,  Technical  Bulletin  No.  660.  National  Council  of  the  Paper 

14  Industry  for  Air  and  Stream  Improvement,  New  York,  New  York. 

15  NCDC  (National  Climatic  Data  Center).  2003.  U.S.  climate  normals  1971-2000. 

16  <http://www.ncdc.noaa.gov/oa/climate/normals/usnormals.html>  Accessed  December  1, 

17  2008. 

18  NIFC  (National  Interagency  Fire  Center).  2001.  National  Interagency  Coordination  Center: 

19  2001  Statistics  and  Summary.  <http://www.nifc.gov/news/2001_Stats_Summ/Intro- 

20  Intell_PredServ.pdf>  Accessed  through  the  Internet  Archive  December  1,  2008. 

21  NSSC  (National  Soil  Survey  Center).   1995.  State  soil  geographic  (STATSGO)  data  base 

22  [electronic  data]:  data  use  information.  U.S.  Dept.  of  Agriculture,  Natural  Resources 

23  Conservation  Service,  National  Soil  Survey  Center,  Washington,  D.C. 

24  Nehlsen,  W.,  J.E.  Williams,  and  J.A.  Lichatowich.   1991.  Pacific  salmon  at  the  crossroads: 

25  stocks  at  risk  from  California,  Oregon,  Idaho,  and  Washington.  Fisheries  16  (2):4-21. 

26  Newby,  F.E.  and  J.J.  McDougal.   1964.  Range  extension  of  the  wolverine  in  Montana.  Journal 

27  of  Mammalogy  45:485-487. 

28  Nelson,  A. C.  1990.  Towards  a  Theory  of  the  American  Rural  Residential  Land  Market.  Journal 

29  of  Rural  Studies.  2,309-319. 

30  Nelson,  M.L.,  T.E.  McMahon,  and  R.F.  Thurow.  2002.  Decline  of  the  migrating  form  of  bull 

3 1  char,  Salvelwus  confluentus,  and  implications  for  conservation.  Enviommental  Biology 

32  of  Fishes  64:321-332. 

33  Newcombe,  C.P.  and  D.D.  MacDonald.  1991.  Effects  of  Suspended  Sediments  on  Aquatic 

34  Ecosystems.  North  American  Journal  of  Fisheries  Management  1 1 :72-82. 

35  NRIS  (Montana  Natural  Resource  Information  System).  2005a.  Drought  History. 

36  <http://nris.state.mt.us/Drought/history.html>  Accessed  December  1,  2008. 

Montana  DS'RC  7-35  Chapter  7 

Draft  EJS  References 


1  NRIS.  2005b.  Montana  Fisheries  Information  System  (MFISH)  [searchable  internet  database] 

2  <http://maps2.nris. mt.gov/scripts/esrimap. dll?name=MFISH&Cmd=INST>  Accessed 

3  July  6,  7,  14  and  August  17,24,  2005. 

4  Nielsen,  S.E.,  M.S.  Boyce,  G.B.  Stenhouse,  and  R.H.M.  Munro.  2002.  ModeHng  grizzly  bear 

5  habitats  in  the  Yellowhead  ecosystem  of  Alberta:  Taking  autocorrelation  seriously. 

6  Ursus  13:45  56. 

7  Nolan,  K.M.  and  R.J.  Janda.   1995.  Impacts  of  Logging  on  Stream-Sediment  Discharge  in  the 

8  Redwood  Creek  Basin,  Northwestern  California.  In:  K.M.  Nolan,  H.M.  Kelsey,  and 

9  D.C.  Marron  (editors),  pp.  Ll-LlO.  Geomorphic  Processes  and  Aquatic  Habitat  in  the 

10  Redwood  Creek  Basin,  Northwestern  California.  U.S.  Geological  Survey  Professional 

11  Paper  1454. 

12  Nordin,  R.N.   1985.  Water  Quality  Criteria  for  Nutrients  and  Algae.  Ministry  of  Environment, 

13  and  Parks.  Water  Management  Branch,  Resource  Quality  Section,  Victoria,  B.C. 

14  Nordstrom,  L.  2005.  Recovery  Outline,  contiguous  United  States  distinct  population  segment  of 

15  the  Canada  lynx.  U.S.  Fish  and  Wildlife  Service,  Montana  Field  Office,  Helena, 

16  Montana. 

17  Novinger,  D.C.  2000.  Reversals  in  competitive  ability:  do  cutthroat  trout  have  a  thermal  refiige 

18  from  competition  with  brook  trout?  Ph.D.  Dissertation,  University  of  Wyoming,  Laramie. 

19  Nowakowski,  S.,  preparer.  2007.  The  Carbon  Question:  an  overview  of  greenhouse  gas 

20  emissions,  policies  in  place,  and  efforts  underway,  <http://leg.mt.gov/content/ 

21  committees/interim/2007_2008/energy_telecom/meeting_documents/CarbonBackground 

22  9-7-07.pdf^  Accessed  November  13,  2008. 

23  Olsen,  B.,  J.  Beck,  B.  Beck,  and  M.  Todd.   1996.  Fisher  (Martes  pemianti)  winter  habitat:  draft 

24  habitat  suitability  index  (HSI)  model.  Pages  137-144  in  Beck,  B.,  J.  Beck,  W.  Bessie,  R. 

25  Bonar,  and  M.  Todd  (eds.).  Habitat  suitability  index  models  for  35  wildlife  species  in  the 

26  foothills  model  forest.  Foothills  Model  Forest,  Hinton,  AB.  266  pp. 

27  O'Neil,  T.A.,  D.H.  Johnson,  C.  Barrett,  M.  Trevithick,  K.A.  Bettinger,  C.  Kiilsgaard,  M.  Vander 

28  Heyden,  E.L.  Greda,  D.  Stinson,  B.G.  Marcot,  P.J.  Doran,  S.  Tank,  and  L.  Wunder. 

29  2001 .  Matrixes  for  Wildlife-Habitat  Relationship  in  Oregon  and  Washington.  Northwest 

30  Habitat  Institute.  In  D.H.  Johnson  and  T.A.  O'Neil  (Manag.  Dirs.)  Wildlife-Habitat 

31  Relationships  in  Oregon  and  Washington.  Oregon  State  University  Press,  Corvallis, 

32  Oregon. 

33  Oregon  Climate  Service.  2005.  Average  Annual  Precipitation  of  Montana  Map.  Oregon  State 

34  University  Corvallis,  Oregon,  USA.  Available  online  at: 

35  http://www.ocs.oregonstate.edu/index.html. 

36  Overton,  C.K.,  S.P.  Wolrab,  B.C.  Roberts,  and  M.A.  Radko.   1997.  R1/R4 

37  (northem/intermountain  regions)  fish  and  fish  habitat  standard  inventory  procedures 


Chapter  7  7-36  Montana  DNRC 

References  Draft  EIS 


1  handbook.  U.S.  Forest  Service,  Intermountain  Research  Station,  General  Technical 

2  Report,  GTR-INT-346,  Ogden,  Utah. 

3  Pacific  Coast  American  Peregrine  Falcon  Recovery  Team.   1982.  Pacific  Coast  recovery  plan 

4  for  the  American  peregrine  falcon,  Faico peregrinus  anatum.  U.S.  Fish  and  Wildlife 

5  Service,  Denver,  Colorado. 

6  Parker,  P.L.  and  T.F.  King.   1998.  National  register  bulletin:  guidelines  for  evaluating  and 

7  documenting  traditional  cultural  properties.  National  Register  Bulletin  38:1-2. 

8  <http://w'ww.nps.gov/history/NR/publications/bulletins/nrb38/nrb38.pdf>  Accessed 

9  October  30,  2008. 

10  Pearson,  A.M.   1975.  The  northern  interior  grizzly  bear,  C/r5«5' arc/05.  Report  No.  34. 

1 1  Canadian  Wildlife  Service,  Ottawa,  Ontario. 

12  Peters,  D.J.   1988.  Rock  Creek  Management  Survey.  Montana  Department  of  Fish,  Wildlife  and 

13  Parks.  Helena.  Job  Progress  Report,  Project  F-12-R-29,  Job  Il-a. 

14  Pfister.  R.D,  B.L.  Kovalchik,  S.F.  Amo,  and  R.C.  Presby.   1977.  Forest  habitat  types  of 

15  Montana.  U.S.  Forest  Service,  Intermountain  Forest  and  Range  Experimental  Station, 

16  General  Technical  Report,  GTR-INT-34,  Ogden,  Utah. 

17  Pierce,  J.  and  D.  Barton.  2000.  Sensitive  Plant  Survey  in  the  Swan  River  State  Forest,  Montana. 

18  Prepared  by  John  Pierce,  Missoula,  Montana. 

19  Pierce,  J.  and  D.  Barton.  2003.  Sensitive  Plant  Survey  in  the  Swan  River  State  Forest,  Montana. 

20  Prepared  by  John  Pierce,  Missoula,  Montana. 

Platts,  W.S.  1991.  Livestock  grazing.  Pages  389-423 /«.■  Meehan,  W.R.  (ed.).  Influences  of 
Forest  and  Rangeland  Management  on  Salmonid  Fishes  and  Their  Habitats.  Special 
Publication  19.  American  Fisheries  Society,  Bethesda,  Maryland. 

Pletscher,  D.H.,  R.R.  Ream,  D.K.  Boyd,  M.W.  Fairchild,  and  K.E.  Kunkel.  1997.  Population 

dynamics  of  a  recolonizing  wolf  population.  Journal  of  Wildlife  Management  61(2):459- 
465. 

Plum  Creek  Timber  Company.   1999.  Draft  environmental  impact  statement  and  native  fish 

habitat  conservation  plan:  proposed  plan  for  taking  of  federally  listed  native  species  on 
Plum  Creek  Timber  Company,  Inc.  lands,  December  1999.  U.S.  Fish  and  Wildlife 
Service,  Snake  River  Basin  Office:  Boise,  Idaho. 

31  Plum  Creek  Timber  Company.  2000.  Final  Plum  Creek  Timber  Company  native  fish  habitat 

32  conservation  plan  (NFHCP).  Plum  Creek  Timber  Company,  Columbia  Falls,  Montana. 

33  Podruzny,  S.R.,  S.  Cherry,  C.C.  Schwartz,  and  L. A.  Landenburger.  2002.  Grizzly  bear  denning 

34  and  potential  conflict  areas  in  the  Greater  Yellowstone  Ecosystem.  Ursus  13:19-28. 


Montana  DNRC  7-37  Chapter  7 

Draft  EIS  References 


1  Potash,  L.  1991.  Sensitive  plants  and  noxious  weeds  of  the  Mount  Baker- Snoqualmie  National 

2  Forest.  PubHcation  No.  R6-MBS-02-1991.  U.S.  Forest  Service,  Pacific  Northwest 

3  Region,  Portland,  Oregon. 

4  Powell,  R. A.  1977.  Hunting  behavior,  ecological  energetics  and  predator-prey  community 

5  stability  of  the  fisher  (M3r/e5pe««o«//).  Ph.D.  Thesis.  University  of  Chicago.  Chicago, 

6  IL.   132  pp. 

7  Powell,  R. A.  1993.  The  Fisher:  Life  History,  Ecology,  and  Behavior.  University  of  Minnesota 

8  Press,  Minneapolis.  237  pp. 

9  Powell,  R.A.  and  W.J.  Zielinski.   1994.  Fisher.  In:  Ruggeiro,  L.F.,  S.W.  Aubry,  S.W.  Buskirk, 

10  L.J.  Lyon,  and  W.J.  Zielinski.  The  scientific  basis  for  conserving  forest  carnivores: 

1 1  American  marten,  fisher,  lynx,  and  wolverine  in  the  western  United  States.  USDA, 

12  General  Technical  Report  RM-254. 

13  Powers,  L.R.,  A.  Dale,  P.A.  Gaede,  C.  Rodes,  L.  Nelson,  J.J.  Dean,  and  J.D.  May.   1996. 

14  Nesting  and  food  habits  of  the  flammulated  owl  {Otus  flammeolus)  in  southcentral  Idaho. 

1 5  Journal  of  Raptor  Research  30: 1 5-20. 

16  Pratt,  K.L.  1984.  Habitat  selection  and  species  interactions  of  juvenile  westslope  cutthroat  trout 

1 7  (Salmo  clarki  lewisi)  and  bull  trout  (Salvelinns  confluentus)  in  the  upper  Flathead  River 

18  basin.  Master's  thesis,  University  of  Idaho,  Moscow,  Idaho. 

19  Pratt,  K.L.   1992.  A  review  of  bull  trout  life  history.  Pp.  5-9 /a?.-  P.J.  Howell,  and  D.V. 

20  Buchanan  (eds.)  Proceedings  of  the  Gearhart  Mountain  bull  trout  workshop.  Oregon 

21  Chapter  of  the  American  Fisheries  Society,  Corvallis. 

22  Proulx,  G.  2000.  The  impact  of  human  activities  on  North  American  mustelids.  Pages  53-76  in: 

23  Griffiths,  H.I.  (ed.).  Mustelids  in  a  modem  world:  management  and  conservation  aspects 

24  of  small  carnivore:  human  interactions.  Backhuys,  Leiden,  Netherlands. 

25  Pulliainen,  E.   1968.  Breeding  biology  of  the  wolverine  {Gulo  gulo)  in  Finland.  Annales 

26  Zoologici  Fennici  5:338-344. 

27  Quigley,  T.M.  and  S.J.  Arbelbide  (tech.  eds.).   1997.  An  assessment  of  ecosystem  components 

28  in  the  interior  Columbia  basin  and  portions  of  the  Klamath  and  Great  Basins.  Gen.  Tech. 

29  Rep.  PNW-GTR-405.  U.S.  Forest  Service,  Pacific  Northwest  Research  Station,  Portland, 

30  Oregon. 

3 1  Ramcharita,  R.  and  B.N.  McLellan.  2000.  Grizzly  bear  use  of  avalanche  chutes  in  the  Columbia 

32  Mountains  of  Bridsh  Columbia:  ecology  and  implications  for  management.  Pages  16-17 

33  in  Managing  for  Bears  in  Forested  Environments.  Columbia  Mountains  Institute  of 

34  Apphed  Ecology,  17-19  October  2000,  Revelstoke,  British  Columbia,  CANADA. 

35  Raphael,  M.G.,  M.J.  Widsom,  M.M.  Rowland,  R.S.  Holthausen,  B.C.  Wales,  B.G.  Marcot,  and 

36  T.D.Rich.  2001.  Status  and  trends  of  habitats  of  terrestrial  vertebrates  in  relation  to  land 


Chapter  7  7-38  Montana  DNRC 

References  Draft  EIS 


1  management  in  the  interior  Columbia  river  basin.  Forest  Ecology  and  Management 

2  153(l-3):63-88. 

3  Rashin,  E.,  C.  Clishe,  A.  Loch,  and  J.  Bell.   1999.  Effectiveness  of  Forest  Road  and  Timber 

4  Harvest  Best  Management  Practices  with  Respect  to  Sediment-Related  Water  Quality 

5  Impacts,  TFW-WQ6-99-00 1 ,  Washington  State  Department  of  Ecology,  Olympia, 

6  Washington. 

7  Rashin,  E.,  C.  Clishe,  A.  Loch,  and  J.  Bell.  2006.  Effectiveness  of  timber  harvest  practices  for 

8  controlling  sediment  related  water  quality  impacts.  Journal  of  the  American  Water 

9  Resources  Association.  Journal  of  the  American  Water  Resources  Association,  Vol.  42, 

10  Issues,  p.1307-1327. 

1 1  Reid,  L.M.   1 98 1 .  Sediment  production  from  gravel -surfaced  roads,  Clearwater  basin, 

12  Washington.  Final  Report,  FRl-UW-8108.  Fisheries  Research  Institute,  College  of 

13  Fisheries,  University  of  Washington,  Seattle. 

14  Reid,  L.M.   1993.  Research  and  cumulative  watershed  effects.  General  Technical  Report  PSW- 

15  GTR-141 .  Pacific  Southwest  Research  Station,  U.S.  Forest  Service,  Albany,  California. 

16  Reid,  L.M.  and  T.  Dunne.   1984.  Sediment  Production  from  Forest  Road  Surfaces.  Water 

17  Resources  Research  20(11):  1753- 1761. 

18  Reinhart,  D.P.  and  D.B.  Tyers.   1999.  Effects  of  winter  recreation  on  grizzly  bears.  Pages  37-48 

19  in  S.T.  Olliff  and  K.L.  Legg,  editors.  Effects  of  winter  recreation  on  wildlife  of  the 

20  Greater  Yellowstone  Area:  a  literature  review  and  assessment.  Report  to  the  Greater 

21  Yellowstone  Coordinating  Committee,  Yellowstone  National  Park,  Wyoming. 

22  Reynolds,  P.E.,  H.V.  Reynolds,  and  E.H.  Follmann.   1986.  Responses  of  grizzly  bears  to  seismic 

23  surveys  in  northern  Alaska.  International  Conference  on  Bear  Research  and  Management 

24  6:169-175. 

25  Reynolds,  H.V.  and  J.  Hechtel.  1980.  Big  game  investigations:  Structure,  status,  reproductive 

26  biology,  movements,  distribution,  and  habitat  utilization  of  a  grizzly  bear  population. 

27  Federal  Aid  in  Wildlife  Restoration  Project  W- 17-1 1,  Job  4.14R.  Alaska  Department  of 

28  Fish  and  Game,  Juneau. 

29  Reynolds,  J. B.,  R.C.  Simmons,  and  A. R.  Burkholder.   1989.  Effects  of  Placer  Mining  Discharge 

30  on  Health  and  Food  of  Arctic  Grayling.  Water  Resources  Bulletin  25:625-635. 

31  Rice,  R.E.   1989.  National  Forests:  policies  for  the  future  5:  The  uncounted  costs  of  logging. 

32  The  Wilderness  Society,  Washington,  D.C. 

33  Rieman,  B.E.  and  K.A.  Apperson.   1989.  Status  and  analysis  of  salmonid  fisheries:  westslope 

34  cutthroat  trout  synopsis  and  analysis  of  fishery  information.  Idaho  Department  of  Fish 

35  and  Game,  Boise.  Job  Performance  Report,  Project  F-73-R-1 1,  Subproject  II,  Job  1. 


Montana  DNRC  7-39  Chapter  7 

Draft  EIS  References 


1  Rieman,  B.E.  and  J.B.  Dunham.  2000.  Metapopulations  and  salmonids:  A  synthesis  of  Hfe 

2  history  patterns  and  empirical  observations.  Ecology  of  Freshwater  Fish  9:51-64. 

3  Rieman,  B.E.  and  J. D.  Mclntyre.   1993.  Demographic  and  habitat  requirements  for  conservation 

4  of  bull  trout.  General  Technical  Report.  USES  Intermountain  Research  Station,  Ogden, 

5  Utah.  38  pp. 

6  Rieman,  B.E. ,  D.C.  Lee,  and  R.F.  Thurow.   1997.  Distribution,  status,  and  likely  future  trends  of 

7  bull  trout  within  the  Columbia  River  and  Klamath  River  basins.  North  American  Journal 

8  of  Fisheries  Management  17:1111-1125. 

9  Rieman,  D.E.,  D.  Isaak,  S.  Adams,  D.  Horan,  D.  Nagel,  C.  Luce,  and  D.  Myers.  2007. 

1 0  Anticipated  climate  warming  effects  on  bull  trout  habitats  and  populations  across  the 

1 1  Interior  Columbia  River  Basin.  Transactions  of  the  American  Fisheries  Society 

12  136:1552-1565. 

13  Ringholz,  R.C.   1992.  Little  Town  Blues.  Salt  Lake  City:  Gibbs-Smith. 

14  Rishel,  G.B.,  J.A.  Lynch,  and  E.S.  Corbett.   1982.  Seasonal  stream  temperature  changes 

15  following  forest  harvesting.  Journal  of  Environmental  Quality  11:112-116. 

16  Robison,  E.G.  and  R.L.  Beschta.   1990.  Identifying  trees  in  riparian  areas  that  can  provide 

17  coarse  woody  debris  to  streams.  Forest  Sciences  36:790-801. 

18  Rocky  Mountain  Climate  Organization  (RMCO).  2005.  Less  snow,  less  water:  climate 

19  disruption  in  the  west.  Prepared  by  Stephen  Saunders  and  Maureen  Maxwell.  September 

20  2005.  Available  at  http://www.rockymountainclimate.org/website  pictures/Less  Snow 

21  LessWater.pdf 

22  Rosgen,  D.L.  1994.  A  classification  of  natural  rivers.  Catena  22  (1994):  169- 199. 

23  Rosgen,  D.L.   1996.  Applied  river  morphology.  Wildland  Hydrology.  Pagosa  Springs, 

24  Colorado. 

25  Rothwell,  R.L.   1983.  Erosion  and  sediment  control  at  road-stream  crossings.  The  Forestry 

26  Chronicle  59:62-66. 

27  Ruediger,  B.,  J.  Claar,  S.  Gniadek,  B.  Holt,  L.  Lewis,  S.  Mighton,  B.  Naney,  G.,  Patton,  T. 

28  Rinaldi,  J.  Trick,  A.  Vendehey,  F.  Wahl,  N.  Warren,  D.  Wenger,  and  A.  Williamson. 

29  2000.  Lynx  conservation  assessment  and  strategy.  U.S.  Forest  Service,  U.S.  Fish  and 

30  Wildlife  Service,  Bureau  of  Land  Management,  and  U.S.  National  Park  Service. 

31  Publication  #R1 -00-53,  Missoula,  Montana.   142  pp. 

32  Ruggiero,  L.F.,  K.B.  Aubry,  S.W.  Buskirk,  G.M.  Koehler,  C.J.  Kreba,  K.S.  McKelvey,  and  J.R. 

33  Squires.  2000.  Ecology  and  Conservation  of  Lynx  in  the  United  States.  General 

34  Technical  Report  GTR-RMRS-30WWW.  University  Press  of  Colorado.  Niwot, 

35  Colorado  and  Rocky  Mountain  Research  Station,  U.S.  Department  of  Agriculture,  Fort 

36  Collins,  Colorado. 

Chapter  7  7-40  Montana  DNRC 

References  Draft  EIS 


1  Ruggiero.  L.F.,  K.S.  McKelvey.  K.B.  Aubry,  J. P.  Copeland,  D.H.  Pletscher,  and  M.G. 

2  Horaocker.  2007.  Wolverine  conservation  and  management.  Journal  of  Wildlife 

3  Management.  71(7):2145-2146. 

4  Ruggiero.  L.F..  K.S.  McKelvey,  J.  Squires,  and  W.  Block.  2008.  Wildlife  and  climate  change. 

5  (May  20,  2008).  U.S.  Department  of  Agriculture,  Forest  Ser\ice,  Climate  Change 

6  Resource  Center.  <http;//www.fs.fed.us/ccrc/topics/wild!ife.shtml>  Accessed  November 

7  20, 2008. 

8  Russell,  R.H..  J.  W.  Nolan,  N.G.  Woody,  and  G.H.  Anderson.   1979.  A  study  of  the  grizzly  bear 

9  in  Jasper  National  Park.  Canadian  Wildlife  Service,  Edmonton,  Alberta. 

10  Saab,  V.A.  and  J.G.  Dudley.   1998.  Response  of  cavity-nesting  birds  to  stand-replacement  fires 

1 1  and  salvage  logging  in  ponderosa  pine/Douglas-fir  forests  of  southwestern  Idaho. 

12  Research  Paper  RMRS-RP-1 1.  Ogden,  Utah:  U.S.  Department  of  Agriculture,  Forest 

13  Ser\ice,  Rocky  Mountain  Research  Station.   17  p. 

14  Saab,  V.A.,  R.  Brannon,  J.G.  Dudley,  L.  Donohoo,  D.  Vanderzanden,  V.  Johnson,  and  H. 

15  Lachowski.  2002.  Selection  of  fire-created  snags  at  rv\o  spatial  scales  by  cavity-nesting 

16  birds.  U.S.  Department  of  Agriculture,  Forest  Service  General  Technical  Report,  PSW- 

17  GTR-181:835-848. 

18  Saunders,  D.  A.,  R.J.  Hobbs,  and  C.R.  Margules.   1991.  Biological  consequences  of  ecosystem 

19  fragmentation:  A  review.  Conservation  Biology  5:18-32. 

20  Schlosser.  J.J.   1991.  Stream  fish  ecology:  A  landscape  perspective.  BioScience  41:704-712. 

21  Schmetterling,  D.A.  and  T.  Bemd-Cohen.  2002.  Native  species  conservation  through  education: 

22  The  Adopt-A-Trout  program  in  Montana.  Fisheries  27(9):10-15. 

23  Schroeder,  R.L.  1983.  Habitat  suitability  index  models:  pileated  woodpecker.  U.S.  Department 

24  oflnterior.  Fish  and  Wildlife  Service,  FWS/OBS-82/1 0.39.   15  pp. 

25  Schwartz,  C.C,  M.A.  Haroldson,  G.C.  White,  R.B.  Harris,  S.  Cherry,  K.A.  Keating,  D.  Moody, 

26  and  C.  Servheen.  2006.  Temporal,  spatial,  and  environmental  influences  on  the 

27  demographics  of  grizzly  bears  in  the  Greater  Yellowstone  Ecosystem.  WildHfe 

28  Monographs  161(1):  1-68.  The  WildHfe  Society,  Bethesda,  Maryland. 

29  Schwartz.  C.C,  S.D.  Miller,  and  M.A.  Haroldson.  2003.  Grizzly  bear.  In:  Feldhamer,  G.A., 

30  B.C.  Thompson,  and  J.A.  Chapman  (eds).  Wild  mammals  of  North  America:  biology, 

31  management,  and  conservation.  Second  edition,  pp:  556-586.  Johns  Hopkins 

32  University  Press,  Baltimore,  Maryland. 

33  Schwartz,  M.K.,  K.B.  Aubry,  K.S.  McKelvey,  K.L.  Pilgrim,  J.P.  Copeland.  J.R.  Squires,  R.M. 

34  Inman,  S.M.  Wisely,  and  L.F.  Ruggiero.  2007.  Inferring  geographical  isolation  of 

35  wolverines  in  California  using  DN  A.  Journal  of  Wildlife  Management  7 1  (7):2 1 70-2 1 79. 


Montana  DNRC  7-41  Chapter  7 

Draft  EIS  References 


1  Schwartz,  M.K.,  L.S.  Mills,  K.S.  McKelvey,  L.F.  Ruggiero,  and  F.W.  Allendorf.  2002.  DNA 

2  reveals  high  dispersal  synchronizing  the  population  dynamics  of  Canada  lynx.  Nature 

3  415:520-522. 

4  Sedivec,  K.   1992.  Water  quality:  the  rangeland  component.  R- 1028,  North  Dakota  State 

5  University  Extension  Service,  North  Dakota  State  University  of  Agriculture  and  Applied 

6  Science,  Fargo,  North  Dakota. 

7  Selby,  N.J.  1993.  Hillslope  Materials  and  Processes.  Oxford  University  Press,  2nd  edition. 

8  Servheen,  C.   1981.  Grizzly  bear  ecology  and  management  in  the  Mission  Mountains,  Montana. 

9  Dissertation,  University  of  Montana,  Missoula. 

10  Servheen,  C.   1983.  Grizzly  bear  food  habits,  movements,  and  habitat  selection  in  the  Mission 

11  Mountains,  Montana.  Journal  of  Wildlife  Management  47:1026-1035. 

12  Servheen,  C,  S.  Herrero,  and  B.  Peyton  (compilers).   1999.  Bears.  Status  survey  and 

13  conservation  action  plan.  lUCN/SSC  Bear  and  Polar  Bear  Specialist  Groups,  lUCN, 

14  Gland,  Switzerland  and  Cambridge,  U.K.  x  +  309  pp. 

15  Servheen,  C,  J. S.  Waller,  and  P.  Sandstrom.  2001.  Identification  and  management  of  linkage 

16  zones  for  grizzly  bears  between  the  large  blocks  of  public  land  in  the  northern  Rocky 

17  Mountains.  Missoula,  Montana.  Pages  161-179  in:  Irwin,  C.L.,  P.  Garrett  and  K.P. 

18  McDermott  (eds.).  Proceedings  of  the  2001  International  Conference  on  Ecology  and 

19  Transportation.  Center  for  Transportation  and  the  Environment,  North  Carolina  State 

20  University,  Raleigh,  North  Carolina. 

21  Servheen,  C,  J.S.  Waller,  and  P.  Sandstrom.  2003.  Identification  and  management  of  linkage 

22  zones  for  wildlife  between  the  large  blocks  of  public  land  in  the  northern  Rocky 

23  Mountains  (revised  July  8,  2003).  Unpublished  Report.  USFWS,  Missoula,  Montana. 

24  Servizi,  J.A.  and  D.W.  Martens.  1992.  Sublethal  Responses  of  Coho  Salmon  (C>ncor/?v/7c/7W5 

25  kisutch)  to  Suspended  Sediments.  Canadian  Journal  of  Fisheries  and  Aquatic  Sciences 

26  49:1389  1395. 

27  Seyedbagheri,  K.A.  1996.  Idaho  forestry  best  management  practices:  compilation  of  research 

28  on  their  effectiveness.  U.S.  Forest  Service,  Intermountain  Research  Station.  General 

29  Technical  Report  GTR-INT-339.  Ogden,  Utah. 

30  Shepard,  B.  2003.  Fisheries  biologist,  Montana  Fish,  Wildhfe  and  Parks,  personal 

31  communication. 

32  Shepard,  B.B.,  K.L.  Pratt,  and  P.J.  Graham.   1984.  Life  Histories  of  westslope  cutthroat  and  bull 

33  trout  in  the  Upper  Flathead  River  Basin,  Montana.  Department  of  Fish,  Wildlife  and 

34  Parks,  Helena.  84  pp. 

35  Shepard,  B.B.,  B.E.  May,  and  W.  Urie.  2003.  Status  of  westslope  cutthroat  trout  (0«corAvA7c/7M5 

36  clarkii  lewisi)  in  the  United  States:  2002.  Report  of  the  westslope  cutthroat  interagency 

Chapter?  7-42  Montana  DNRC 

References  Draft  EIS 


1  conserx'ation  team.  88p.  Available  at  httpi/'u'ww. f\\'p. state. mt.us/wildthings 

2  /westslope  content. asp.  In  addition,  the  data  files  analyzed  as  part  of  the  preparation  of 

3  this  report  may  be  obtained  at  http:,  www. streamnet.org  online-data;' 

4  OutSideDataSets.html. 

5  Sheridan,  J. M..  R.  Lowrance,  and  D.D.  Bosch.   1999.  Management  Effects  on  Runoff  and 

6  Sediment  Transport  in  Riparian  Forest  Buffers.  Transactions  of  the  ASAE,  Vol. 

7  42(l):55-64. 

8  Sherwood.  H..  C.B.  Marlow,  and  R.Finck.  2000.  Best  Management  Practices  for  Protection  of 

9  Water  Qualit>' on  Grazing  Lands.  Pages  2413-2436  w.-  Proceedings  of  the  Water 

10  Environment  Federation,  Watershed  2000.  Water  Environment  Federation,  Alexandria, 

1 1  Virginia. 

12  Sidle,  R.C.,  A.J.  Pearce,  and  C.L.O'Loughlin.   1985.  Hillslope  Stability  and  Land  Use  Volume 

13  II.  Water  Resources  Monograph  1 1 .  American  Geophysical  Union  Washington,  D.C. 

14  Sinclair,  W.A.,  H.H.  Lyon,  and  W.T.  Johnson.   1987.  Diseases  of  trees  and  shrubs.  Cornell 

15  University  Press,  Ithaca,  New  York,  USA. 

16  Sime.  C.  2004.  State  Wolf  Plan  Coordinator,  MFWP,  Kalispell.  Phone  conversation  with  Paul 

17  Anderson,  Wildlife  Biologist,  Parametrix  on  January  16,  2004. 

18  Sime,  C.A.,  V.  Asher,  L.  Bradley,  K.  Laudon,  M.  Ross,  J.  Trapp,  M.  Atkinson,  and  J.  Steuber. 

19  2008.  Montana  gray  wolf  conservation  and  management  2007  annual  report.  Montana 

20  Fish,  Wildhfe  &  Parks.  Helena,  Montana.   137  pp. 

21  Skaar,  P.D.   1969.  Birds  of  the  Bozeman  latilong.  P. D.  Skaar,  Pub.,  Bozeman,  Montana.   132 

22  pp. 

23  Smith-Kuebel,  C.  and  T.R.  Lillybridge.   1993.  Sensitive  plants  and  noxious  weeds  of  the 

24  Wenatchee  National  Forest.  Publication  R6-WEN-93-014. 

25  Squires,  J.R.  2005.  Wildlife  Research  Ecologist,  USES,  Forest  Science  Lab,  Missoula, 

26  Montana.  Memorandum  to  DNRC,  April  5.  2005. 

27  Squires,  J.R.  2008.  Wildlife  Research  Ecologist,  USES,  Forest  Science  Lab,  Missoula, 

28  Montana.  PowerPoint  presentation  of  research  methods  and  preliminary  findings. 

29  February  11,2008. 

30  Squires,  J.R.  and  T.  Laurion.   1999.  Lynx  home  range  and  movements  in  Montana  and 

31  W^yoming:  Preliminary  results.  Pages  337-349 />?.•  Ruggiero,  L.F.,  K.B.  Aubry.  S.W. 

32  Buskirk,  G.M.  Koehler,  C.J.  Kreba,  K.S.  McKelvey,  and  J.R.  Squires.  Ecology  and 

33  Conser\'ation  of  Lynx  in  the  United  States.  General  Technical  Report  GTR-RMRS- 

34  30WWW.  University  Press  of  Colorado.  Niwot,  Colorado  and  Rocky  Mountain 

35  Research  Station,  U.S.  Department  of  Agriculture,  Fort  Collins,  Colorado. 

36  <http://www.fs.fed.us/rm/pubs/rmrs_gtr30.html>  Accessed  November  14,  2008. 


Montana  DNRC  7-43  Chapter  7 

Draft  EJS  References 


1  Squires,  J.R.  and  L.F.  Ruggiero.  2007.  Lynx  prey  selection  in  northwestern  Montana.  Journal 

2  of  Wildlife  Management.  71:310-315. 

3  Squires,  J.R.,  N.J.  DeCesare,  and  J.A.  Kolbe.  2008.  Hierarchical  den  selection  of  Canada  lynx 

4  in  western  Montana.  Presentation  and  abstract  presented  at  the  Montana  Chapter 

5  Wildlife  Society  Joint  Meeting.  Missoula,  Montana,  February  25-29,  2008. 

6  Stouder,  D.J.,  P.A.  Bisson,  and  R.J.  Naiman.  1997.  Pacific  Salmon  &  their  Ecosystems:  Status 

7  and  Future  Options.  Chapman  &  Hall,  New  York.  685  pages. 

8  Sugden,  B.D.  2007.  AccompHshments  of  the  Plum  Creek  Timber  Company  native  fish  habitat 

9  conservation  plan  at  5  years.  In:  Watershed  Management  to  Meet  Water  Quality 

10  Standards  and  TMDLs  (Total  Maximum  Daily  Load),  Proceedings  of  the  10-14  March 

1 1  2007,  San  Antonio,  Texas  Fourth  conference  on  watershed  management  to  meet  water 

12  quality  standards  and  TMDLs.  American  Society  of  Agricultural  and  Biological 

13  Engineers,  St.  Joseph,  Michigan. 

14  Sugden,  B.D.  and  R.L.  Steiner.  2003.  Effects  of  current  and  historic  forest  practices  on  stream 

15  temperature.  Pages  198-203  in  Total  Maximum  Daily  Load  (TMDL)  Environmental 

16  Regulations-II,  Proceedings  of  the  8-12  November  2003  Conference,  Albuquerque,  New 

17  Mexico 

18  Sullivan,  K.,  T.E.  Lisle,  C.A.  Dolloff,  G.E.  Grant,  and  L.M.  Reid.  1987.  Stream  channels:  the 

19  link  between  forests  and  fishes.  Pages  39-97.  In:  Salo,  E.G.  and  T.W.  Cundy  (eds). 

20  Streamside  management:  forestry  and  fishery  interactions.  Contribution  No.57.  Institute 

21  of  Forest  Resources,  University  of  Washington,  Seattle,  Washington. 

22  Swanberg,  T.   1997.  Movements  of  and  habitat  use  by  fluvial  bull  trout  in  the  Blackfoot  River, 

23  Montana.  Transactions  of  the  American  Fisheries  Society  126:735-746. 

24  Swanson,  C.S.  2004.  Montana  tourism  and  the  role  of  fish  and  wildlife.  Prepared  for  Montana 

25  Fish,  Wildlife,  and  Parks,  http://fwp.mt.gov/tmc/reports/tourism.html  Accessed  October 

26  31,2008. 

27  Swanson,  F.J.,  S.V.  Gregory,  J.R.  Sedell,  and  A. G.  Campbell.  1982.  Land- water  interactions: 

28  The  riparian  zone,  pages  267-291  in:  Edmonds,  R.L.  (ed.).  Analysis  of  coniferous  forest 

29  ecosystems  in  the  western  United  States.  U.S.  Int.  Biolg.  Prog.  Synthesis  Series  14. 

30  Dowdend,  Hutchinson  and  Ross,  Stoudsburg,  Pennsylvania. 

31  Swanson,  F.J.,  L.E.  Benda,  S.H.  Duncan,  G.E.  Grant,  W.F.  Magahan,  L.M.  Reid,  and  R.R. 

32  Ziemer.   1987.  Mass  failures  and  other  processes  of  sediment  production  in  Pacific 

33  Northwest  forest  landscapes.  Pages  9-38  in:  Salo,  E.O.  and  T.W.  Cundy  (eds). 

34  Streamside  management:  forestry  and  fishery  interactions.  Contribution  No.57.  Institute 

35  of  Forest  Resources,  University  of  Washington,  Seattle,  Washington. 

36  Swanston,  D.N.   1974.  Slope  stability  problems  associated  with  timber  harvesting  in 

37  mountainous  regions  of  the  western  United  States.  USDA  Forest  Service,  General 


Chapter?  7-44  Montana  DNRC 

References  Draft  EIS 


1  Technical  Report  PNW  Pacific  Northwest  Forest  and  Range  Experiment  Station, 

2  Portland,  Oregon. 

3  Swanston,  D.N.   1991.  Natural  processes.  In:  Influences  of  forest  and  rangeland  management 

4  on  salmonid  fishes  and  their  Habitats,  W.R.  Meehan,  ed.  American  Fisheries  Society 

5  Special  Publication  19.  pp.  139-179. 

6  Swanston,  D.N.   1997.  Controlling  stability  characteristics  of  steep  terrain  with  discussion  of 

7  needed  standardization  for  mass  movement  hazard  indexing:  a  resource  assessment. 

8  Pages  44-58  in:  Julin,  K.R.  (comp.).  Assessments  of  wildlife  viability,  old-growth  timber 

9  volume  estimates,  forested  wetlands,  and  slope  stability.  Gen.  Tech.  Rep.  PNW-GTR- 

10  392.  U.S.  Forest  Service,  Pacific  Northwest  Research  Station,  Portland,  Oregon. 

11  Swanston,  D.N.  and  E.J.  Swanson.   1976.  Timber  harvesting,  mass  erosion,  and  steepland  forest 

12  geomorphology  in  the  Pacific  Northwest.  Pages  199-221  in:  Coates,  D.R.  (ed.) 

13  Geomorphology  and  engineering.  Dowden,  Hutchinson  and  Ross,  Inc.,  Stroudsburg, 

14  Pennsylvania. 

15  Swenson,  J.E.,  T.C.  Hinz,  S.J.  Knapp,  H.J.  Wentland,  and  J.T.  Herbert.   1981.  A  survey  of  bald 

16  eagles  in  southeastern  Montana.  Raptor  Res.  15(4):  1 13-120. 

17  Swenson,  J.E.,  F.  Sandegren,  S.  Brunberg,  and  P.  Wabakken.   1997.  Winter  den  abandonment 

18  hy  hrov^nhears  Ursiis  arctos:  causes  and  consequences.  Wildlife  Biology.  3:35-38. 

19  Teply,  M.D.  2007.  Simulating  the  Effects  of  Forest  Management  on  Large  Woody  Debris  and 

20  Shade  in  Streams  in  Montana.  Unpublished  report  for  Parametrix.  Larix  Systems,  Inc. 

21  Helena,  Montana. 

22  Teply,  M.,  D.  McGreer,  D.  Schult,  and  P.  Seymour.  2007  (in  press).  Simulating  the  Effects  of 

23  Forest  Management  on  Large  Woody  Debris  in  Streams  in  Northern  Idaho.  Northern 

24  Journal  of  Applied  Forestry  22(2):81-87. 

25  Thomas,  G.   1992.  Status  report:  Bull  trout  in  Montana.  Report  prepared  for  MFWP,  Helena. 

26  Thomas,  J.W.,  D.A.  Leckenby,  M.  Henjum,  R.J.  Pederson,  and  L.D.  Bryant.   1988.  Habitat- 

27  effectiveness  index  for  elk  on  the  Blue  Mountain  winter  ranges.  General  Technical 

28  Report  PNW-GTR-2 1 8,  USES,  Pacific  Northwest  Research  Station,  Portland,  Oregon. 

29  28  pp. 

30  Thomas,  J.W.,  M.G.  Raphael,  R.G.  Anthony,  E.D.  Forsman,  A.G.  Gunderson,  R.S.  Holtahausen, 

31  B.G.  Marcot,  G.H.  Reeves,  J.R.  Sedell,  and  D.M.  Solis.   1993.  Viability  assessments  and 

32  management  considerations  for  species  associated  with  late-successional  and  old-  growth 

33  forests  of  the  Pacific  Northwest:  the  report  of  the  scientific  analysis  team.  U.S.  Forest 

34  Service,  Washington,  DC.  529  pp. 

35  Thomas,  R.B.  and  W.F.  Megahan.   1998.  Peak  flow  responses  to  clear-cutting  and  roads  in 

36  small  and  large  basins,  western  Cascades,  Oregon:  A  second  opinion.  Water  Resources 

37  Research,  Vol.  34,  No.  12,  pp.  3393-3403. 

Montana  DNRC  7-45  Chapter  7 

Draft  EIS  References 


1  Thompson,  I. D.   1986.  Diet  choice,  hunting  behavior,  activity  patterns,  and  ecological  energetics 

2  of  marten  in  natural  and  logged  areas.  Ph.D.  Thesis.  Queen's  University,  Kingston,  ON. 

3  Thompson,  I. D.   1991.  Could  marten  become  the  spotted  owl  of  eastern  Canada?  Forestry 

4  Chronicle  67:136-140. 

5  Thompson,  l.D.  and  A. S.  Harestad.   1994.  Effects  of  logging  on  American  martens,  and  models 

6  for  habitat  management.  Pages  355-367  in:  Buskirk,  S.W.,  A.S.  Harestad,  M.G. 

7  Raphael,  and  R.A.  Powell  (eds.).  Martens,  sables  and  fishers:  biology  and  conservation. 

8  Cornell  University  Press,  Ithaca,  New  York. 

9  Thurow,  R.   1990.  Wood  River  fisheries  investigations.  Boise,  Idaho:  Idaho  Department  of 

10  Fish  and  Game.  Job  Completion  Report.  Project  F-73-R-12. 

11  Towry,  R.K.  1987.  Wildlife  habitat  requirements.  Pages  73-210  in  R.L.  Hoover  and  D.L.  Wills, 

12  editors.  Managing  Forested  Lands  for  Wildlife.  Colorado  Division  of  Wildlife,  Denver, 

13  Colorado. 

14  Trapp,  J.R.  2004.  Wolf  den  site  selection  and  characteristics  in  the  Northern  Rocky  Mountains: 

15  a  multi-scale  analysis.  M.S.  Thesis,  Prescott  College. 

16  Travel  Montana.  2005.  Scenic  drives  in  Montana.  Available  online  at: 

17  http://visitmt.com/tripplanner/wheretogo/drive.htm.  Accessed  August  5,  2005. 

18  Troendle,  C.A.  1983.  The  potential  for  water  yield  augmentation  from  forest  management  in  the 

19  Rocky  Mountain  Region  1,  American  Water  Resources  Association,  19(3)  359-373. 

20  Troendle,  C.A.  and  C.F.  Leaf.  1981.  Effects  of  timber  harvest  in  the  snow  zone  on  volume  and 

21  timing  of  water  yield.  Interior  West  Watershed  Management. 

22  Trotter,  P. C.  1987.  Cutthroat:  Native  Trout  of  the  West.  Colorado  University  Associated  Press, 

23  Boulder. 

24  U.S.  Census  Bureau.  2000.  American  Fact  Finder,  <http://factfmder.census.gov>  Accessed 

25  April  13  and  23,  2009. 

26  USDA(U.S.  Department  of  Agriculture).  1995.  State  Soil  Geographic  Data  Base  (STAGSGO). 

27  Natural  Resources  Conservation  Service  National  Soil  Survey,  Miscellaneous  Publication 

28  Number  1492. 

29  USDA.  2008.  WEPP:Road,  WEPP  Interface  for  Predicting  Forest  Road  Runoff  Erosion,  and 

30  Sediment  Delivery,  USDA  Forest  Service  Rocky  Mountain  Research  Station  and  San 

31  Dimas  Technology  and  Development  Center.  http://Forest.moscowfsI.swu.edu/swepp/ 

32  docs/wepproaddoc.html. 

33  RUS  (U.S.  Department  of  Agriculture  Rural  Utilities  Service)  and  MDEQ  (Montana  Department 

34  of  Environmental  Quality).  2007.  Final  Environmental  Impact  Statement,  Highwood 

35  Generating  Station  [Unit  #1],  Southern  Montana  Electric  Generation  and  Transmission 

Chapter  7  7-46  Montana  DNRC 

References  Draft  EIS 


1  Cooperative.  Inc.  <http://www.deq.mt.gov/eis/HighwoodGeneratingStation/ 

2  HighwoodEIS.asp>  Accessed  November  13,  2008. 

3  USFHA  (U.S.  Federal  Highway  Administration),  Region  15.   1979.  Best  management  practices 

4  for  erosion  and  sediment  control.  The  Region,  [Arlington,  Va.],  iv,  90,  5,  12  pp. 

5  USPS  (U.S.  Forest  Service).   1982.  Endangered,  threatened  and  sensitive  plant  and  animal 

6  species  and  their  habitats  on  the  Targhee  National  Forest.  Targhee  National  Forest,  St. 

7  Anthony,  Idaho. 

8  USPS.  1983.  Flathead  National  Forest  land  and  resource  management  plan  draft  environmental 

9  impact  statement.  Flathead  National  Forest,  Kalispell,  Montana. 

10  USFS.   1985.  Forest  Service  grizzly  bear  management  policy  recommendations,  August  1985. 

1 1  USFS.  Washington,  DC. 

12  USFS.   1993.  Soil  and  Water  Conservation  Handbook.  Best  Management  Practices,  Forest 

13  Service  Handbook  2509.22  Juneau,  Alaska. 

14  USPS.  1995a.  Protocol  paper:  moving  window  motorized  access  density  analysis  and  security 

15  core  area  analysis  for  grizzly  bear.  Prepared  by  Katherine  Ake,  U.S.  Forest  Service. 

16  Unpublished  report  on  file  at  U.S.  Forest  Service,  Flathead  National  Forest,  Kalispell, 

17  Montana. 

18  USFS.  1995b.  Inland  Native  Fish  Strategy  (INFISH),  Decision  Notice/Finding  of  No 

19  Significant  Impact,  Environmental  Assessment,  Inland  Native  Fish  Strategy,  interim 

20  strategies  for  managing  fish-producing  watersheds  in  eastern  Oregon  and  Washington, 

21  Idaho,  western  Montana,  and  portions  of  Nevada.  U.S.  Department  of  Agriculture. 

22  USFS.   1995c.  Flathead  National  Forest  forest  plan  amendment  19.  Kalispell,  Montana. 

23  February  1995. 

24  USPS.   1996.  Forest  Insect  and  Disease  Identification  and  Management.  R-1,  Timber,  Coop. 

25  Forestry  and  Pest  Management,  Idaho  Department  of  Lands,  Bureau  of  Private  Forestry, 

26  Insect  and  Disease  Section,  and  Montana  Department  of  State  Lands,  Division  of 

27  Forestry. 

28  USFS.  2001.  Forest  roads:  a  synthesis  of  scientific  information.  General  Technical  report 

29  PNW-GTR-509.  USDA  Forest  Service,  Pacific  Northwest  Research  Stafion,  Portland, 

30  Oregon. 

31  USFS.  2002.  Black-backed  woodpecker  (P/co/c/e5arc//cM5)  habitat,  1996-2001,  for  northern 

32  Idaho,  western  and  central  Montana.  USFS  Northern  Region,  National  Fire  Plan 

33  Cohesive  Strategy  Team.  Contact  person:  Don  Krogstad,  GIS  Coordinator,  Kalispell, 

34  Montana.  Online  version  available  at: 

35  http://www.fs.fed.us/rl/cohesive_strategy/cst_web/blackbacked.exe. 


Montana  DNRC 
Draft  EIS 


7-47 


Chapter  7 
References 


1  USFS.  2005.  Grizzly  Bear  (t/r5W5  (3rcro5)  Final  Biological  Assessment  for  the  Forest  Plan 

2  Amendments  for  Grizzly  Bear  Conservation  for  the  Greater  Yellowstone  Area  National 

3  Forests. 

4  USFS.  2007a.  Record  of  Decision  for  the  Northern  Rockies  Lynx  Management  Direction. 

5  USDA  Forest  Service  National  Forests  in  Montana,  and  parts  of  Idaho,  Wyoming,  and 

6  Utah.  March  2007. 

7  USFS.  2007b.  Environmental  assessment  for  the  Red  Whale  project.  Glacier  View  Ranger 

8  District,  Flathead  National  Forest.  May  2007.  Available  at 

9  http://www.fs.fed.us/rl/flathead/  nepa/red_whale/. 

10  USFS  and  Bureau  of  Land  Management  (BLM).  2004.  Summary  of  the  draft  environmental 

1 1  impact  statement  Northern  Rockies  lynx  amendment.  USFS,  Region  1,  Missoula, 

12  Montana.  Online  version  available  at:  <http://www.fs.fed.us/rl/planning/lynx.html>. 

13  USFS  and  Montana  Department  of  Natural  Resources  (DNRC).  2008.  Montana  Forest  Insect 

14  and  Disease  Conditions  and  Program  Highlights  -  2007.  Prepared  by  A.  Gannon, 

15  Montana  Department  of  Natural  Resources,  Forestry  Division,  and  S.  Sontag,  USDA, 

16  Forest  Service,  Northern  Region,  Forest  Health  Protection.  Report  08-01. 

17  USFWS  (U.S.  Fish  and  Wildhfe  Service).   1987.  Northern  Rocky  Mountains  wolf  recovery 

18  plan.  Denver,  Colorado. 

19  USFWS.   1993.  Grizzly  bear  recovery  plan,  revised.  U.S.  Fish  and  Wildhfe  Service,  University 

20  of  Montana,  Missoula,  Montana. 

21  USFWS.   1995.  Biological  opinion  on  the  Swan  Valley  grizzly  bear  conservation  agreement 

22  between  Montana  Department  of  Natural  Resources  and  Conservation,  Flathead  National 

23  Forest,  Plum  Creek  Timber  Company,  LTD,  and  the  U.S.  Fish  and  Wildlife  Service.  U.S. 

24  Fish  and  Wildhfe  Service,  Region  6.  Denver,  Colorado,  December  4,  1995.   110  pp. 

25  USFWS.   1999.  Status  review  for  westslope  cutthroat  trout  in  the  United  States.  Regions  1  and 

26  6.  Available  at:  http://mountain-prairie.fws.gov/endspp/fish/wct/. 

27  USFWS.  2000.  Biological  Opinion  for  the  Lynx  Conservation  and  Assessment  Strategy. 

28  October  25,  2000.  Prepared  by  U.S.  Fish  and  Wildhfe  Service,  Mountain-Prairie  Region, 

29  Denver,  Colorado. 

30  USFWS.  2001.  Response  to  peer  review  of  the  A 19  and  proposed  approach  to  managing  access 

31  in  grizzly  bear  habitat.  Unpublished  report.  Interagency  Grizzly  Bear  Committee, 

32  Northern  Continental  Divide  Ecosystem  Subcommittee  Technical  Group  interagency 

33  response.  U.S.  Forest  Service,  Bureau  of  Land  Management,  Montana  Department  of 

34  Natural  Resources  and  Conservation,  Montana  Fish,  Wildlife  and  Parks,  U.S.  Fish  and 

35  Wildlife  Service.  Helena,  Montana.  19  pp. 

36  USFWS.  2002a.  Bull  trout  {Salvelinus  confluentiis)  draft  recovery  plan.  U.S.  Fish  and  Wildlife 

37  Service,  Pacific  Region  (Rl),  Portland,  Oregon. 

Chapter?  7-48  Montana  DNRC 

References  Draft  EIS 


1  USFWS.  2002b.  Birds  of  conservation  concern  2002.  U.S.  Fish  and  Wildlife  Service,  Division 

2  of  Migratory  Bird  Management,  Arlington,  Virginia.  Available  at 

3  httpi/ZwAvw. fws.gov/migratorybirds/reports/BCC2002.pdf 

4  USFWS.  2003.  Monitoring  plan  for  the  American  peregrine  falcon,  a  species  recovered  under 

5  the  Endangered  Species  Act.  U.S.  Fish  and  Wildlife  Service,  Divisions  of  Endangered 

6  Species  and  Migratory  Birds  and  State  Programs.  Pacific  Region,  Portland,  Oregon.  53 

7  pp. 

8  USFWS.  2005a.  Draft  Recovery  Plan  for  Silene  spaldingii  (Spalding's  Catchfly).  U.S.  Fish  and 

9  Wildlife  Service,  Portland,  Oregon. 

10  USFWS.  2005b.  BnW  XxowX  {Salvelinus  confluentus)  5-year  vt\\tvj:  summary  and  evaluation. 

1 1  USFWS,  Portland,  Oregon. 

12  USFWS.  2005c.  Draft  guidelines  for  raptor  protection  from  human  and  land  use  disturbances, 

13  Mountain-Prairie  Region,  U.S.  Fish  and  Wildlife  Service.  Prepared  by  L.  Romin,  J. 

14  Muck,  and  C.  Young-Dubovsky,  USFWS,  Denver,  Colorado. 

15  USFWS.  2006a.  Species  Information  for  Threatened  and  Endangered  Animals  and  Plants. 

1 6  <http://www.fws.gov/endangered/wildlife.html>  Accessed  July  26,  2006. 

17  USFWS.  2006b.  Pressrelease:  Service  announces  intent  to  remove  the  Rocky  Mountain 

18  population  of  gray  wolves  from  the  list  of  endangered  species.  February  2,  2006. 

19  USFWS.  2007.  Biological  Opinion  for  the  Northern  Rockies  Lynx  Amendment.  October  25, 

20  2000.  Prepared  by  U.S.  Fish  and  Wildlife  Service,  Ecological  Services,  Montana  Field 

21  Office,  Helena,  Montana.  March  19,  2007. 

22  USFWS.  2009.  NCDE  Mortality  Report  for  2008.  Powerpoint  presentation  to  the  NCDE 

23  grizzly  bear  subcommittee  and  other  groups.  Prepared  by  Chris  Servheen,  Grizzly  Bear 

24  Recovery  Coordinator,  U.S.  Fish  and  Wildlife  Service,  Missoula,  Montana.  January  29, 

25  2009. 

26  USFWS  and  National  Marine  Fisheries  Service  (NMFS).   1996.  Endangered  species  habitat 

27  conservation  planning  handbook.  U.S  Fish  and  Wildlife  Service  and  National  Marine 

28  Fisheries  Service,  Washington,  D.C. 

29  USFWS  and  NMFS.  2000.  Notice  of  availability  of  a  final  addendum  to  the  Handbook  for 

30  Habitat  Conservation  Planning  and  Incidental  Take  Permitting  Process.  Department  of 

31  the  Interior,  U.S.  Fish  and  Wildlife  Service  and  Department  of  Commerce,  National 

32  Marine  Fisheries  Service,  Washington,  D.C.  Federal  Register,  volume  65,  no.  106,  June 

33  1  ,2000.  Also  at  <http://www.epa.gov/EPA-IMPACT/2000/June/Day-01/il3553.htm> 

34  Accessed  October  30,  2008. 

35  USFWS  and  U.S.  Census  Bureau.  2001.  National  survey  of  fishing,  hunting,  and  wildlife- 

36  associated  recreation:  Montana.  Revised  March,  2003.  Available  online: 

37  http://www.census.gov/prod/www/abs/fishing.html. 

Montana  DNRC  7-49  Chapter  7 

Draft  EIS  References 


1  USFWS,  Plum  Creek  Timber  Company  L.P.,  Montana  Department  of  Natural  Resources  and 

2  Conservation,  and  USDA  Forest  Service  Flathead  National  Forest.  1995.  Amended  and 

3  restated  conservation  agreement  among  Plum  Creek  Timber  Company  L.P.  and  Montana 

4  Department  of  Natural  Resources  and  Conservation,  and  USDA  Forest  Service  Flathead 

5  National  Forest,  and  United  States  Fish  and  Wildhfe  Service  dated  as  of  June  6,  1997. 

6  USFWS,  Region  6,  Denver,  Colorado. 

7  USFWS,  Nez  Perce  Tribe,  National  Park  Service,  Montana  Fish,  Wildlife,  and  Parks,  Idaho  Fish 

8  and  Game,  and  USDA  Wildlife  Services.  2000a.  Rocky  Mountain  Wolf  Recovery  1999 

9  Annual  Report.  USFWS,  Helena,  Montana.  23  pp. 

10  USFWS,  NMFS,  Plum  Creek  Timber  Company,  and  CH2M  Hill.  2000b.  Final  environmental 

1 1  impact  statement  and  native  fish  habitat  conservation  plan  -  proposed  permit  for  taking 

12  of  federally  protected  native  fish  species  on  Plum  Creek  Timber  Company  lands. 

13  USFWS,  Boise,  Idaho. 

14  USFWS,  Nez  Perce  Tribe,  National  Park  Service,  Montana  Fish,  Wildlife  &  and  Parks,  Idaho 

15  Fish  and  Game,  and  USDA  Wildlife  Services.  2006.  Rocky  Mountain  Wolf  Recovery 

16  2005  Aimual  Report.  C.A.  Sime  and  E.E.  Bangs  (eds.).  USFWS,  Ecological  Services, 

17  Helena,  Montana.   130  pp. 

18  USGCRP  (U.S.  Global  Change  Research  Program).  2001.  Forests:  the  potential  consequences 

19  of  climate  variability  and  change,  a  report  of  the  National  Forest  Assessment  Group  for 

20  the  U.S.  Global  Change  Research  Program.  <http://www.usgcrp.gov/usgcrp/Library/ 

21  nationalassessment/forests/forest.pdf>  Accessed  November  12,  2008. 

22  U.S.  Government  Accountability  Office.  2007.  Climate  Change:  Agencies  should  develop 

23  guidance  for  addressing  the  effects  on  federal  land  and  water  resources.  Report  to 

24  Congressional  Requesters  GAO-07-863.  Washington,  D.C.  184  pages. 

25  Vangen,  K.M.,  J.  Persson,  A.  Landa,  R.  Andersen,  and  P.  Segerstrom.  2001.  Characteristics  of 

26  dispersal  in  wolverines.  Canadian  Journal  of  Zoology  79(9):  1641-1649. 

27  van  Zyll  de  Jong,  C.G.   1975.  The  distribution  and  abundance  of  wolverine  {Gulo  gulo)  in 

28  Canada.  Canadian  Field-Naturalist  89:431-437. 

29  Vinkey  R.S.  2003.  An  evaluation  of  fisher  (M3r/e.s /?e««fl«/z)  introductions  in  Montana.  Thesis, 

30  University  of  Montana,  Missoula. 

31  Voget,  F.W.  2001.  Crow.  Pages  695-717  w.-  DeMallie,  R.J.  and  W.C.  Sturtevant  (eds.). 

32  Handbook  of  North  American  Indians,  vol.  13,  Plains.  Smithsonian  Institution, 

33  Washington,  D.C. 

34  Wakkinen,  W.L.  and  W.F.  Kaswonn.  2004.  Demographics  and  population  trends  of  grizzly 

35  bears  in  the  Cabinet-Yaak  and  Selkirk  ecosystems  of  British  Columbia,  Idaho,  Montana, 

36  and  Washington.  Ursus  15:65-75. 


Chapter  7  7-50  Montana  DNRC 

References  Draft  EIS 


1  Walker,  D.E.,  Jr.  and  R.  Sprague.    1998.  History  until  1846.  Pages  138-140 //?:  Walker,  D.W. 

2  and  W.C.  Sturtevant  (eds.).  Handbook  of  North  American  Indians,  vol.  12,  Plateau. 

3  Smithsonian  Institution.  Washington,  D.C. 

4  Waller.  J. R.  and  R.D.  Mace.   1997a.  Grizzly  bear  habitat  selection  in  the  Swan  Mountains, 

5  Montana.  Journal  of  Wildlife  Management  61:1 032- 1 039. 

6  Waller,  J. R.  and  R.D.  Mace.   1997b.  Grizzly  bears  and  timber  harvest.  Pages  26  28  in:  Mace, 

7  R.D.  and  J. S.  Waller  (eds.).   1997.  Final  report:  grizzly  bear  ecology  in  the  Swan 

8  Mountains.  MFWP,  Helena. 

9  Walsh,  R.G.  O.  Radulaski.  and  L.C.  Lee.   1984.  Value  of  hiking  and  cross-country  skiing  in 

10  roaded  and  nonroaded  areas  of  a  national  forest.  Pages  176-187  in:  Kaiser,  P.  et  al., 

11  comp.  Proceedings  for  economic  value  analysis  of  multiple-use  forestry.  Department  of 

1 2  Resource  Recreation  Management.  Oregon  State  University. 

13  Washington  State  Department  of  Ecology.  2005.  Puget  Sound  Landslides. 

14  <www.ecy.wa.gov/programs/sea/landslides/>  Accessed  December  12,  2008. 

15  WADNR  (Washington  State  Department  of  Natural  Resources).   1994.  Washington  Forest 

16  Practices  Board  manual:  Standard  methodology  for  conducting  watershed  analysis  under 

17  Chapter  222-22  WAC,  Version  2.1.  Washington  Department  of  Natural  Resources, 

1 8  Forest  Practices  Division,  Olympia,  Washington. 

19  WADNR.   1996.  Lynx  habitat  management  plan  for  DNR-managed  lands.  Washington  State 

20  Department  of  Natural  Resources,  Land  Management  Division,  Olympia,  Washington. 

21  Washington  State  TFW  (Timber.  Fish,  and  Wildlife).   1990.  Evaluation  of  Prediction  Models 

22  and  Characterization  of  Stream  Temperature  Regimes  in  Washington. 

23  Timber/Fish/Wildlife  Temperature  Work  Group,  Publication  No.  TFW-WQ3-90-006, 

24  Washington  State  Department  of  Natural  Resources,  Olympia,  Washington. 

25  Waters,  T.F.   1995.  Sediment  in  streams— Sources,  biological  effects,  and  control:  American 

26  Fisheries  Society  Monograph  7,  Bethesda,  Maryland,  251  p. 

27  Weaver.  T.  2003.  Fisheries  Biologist,  Montana  Fish,  Wildlife,  and  Parks,  Kalispell,  personal 

28  communication. 

29  Weaver.  T.M.  and  J.J.  Fraley.   1991 .  Fisheries  habitat  and  fish  populations.  Flathead  Basin 

30  Forest  Practices,  Water  Quality  and  Fisheries  Cooperative  Program.  Flathead  Basin 

31  Commission,  Kalispell.  Montana. 

32  Weir.  R.  and  A.  Harestad.   1997.  Landscape  level  selectivity  by  fishers  in  south-central  British 

33  Columbia.  Pages  252-264  in:  G.  Proulx.  H.N.  Bryant,  and  P.M.  Woodard  (eds.). 

34  Martes:  taxonomy,  ecology,  techniques,  and  management.  Provincial  Museum  of 

35  Alberta.  Edmonton.  AB. 


Montana  DXRC  7-51  Chapter  7 

Draft  EIS  References 


1  Welty,  J.J.,  T.  Beechie,  K.  Sullivan,  D.M.  Hyink,  R.E.  Bilby,  C.  Andrus,  and  G.  Pess.  2002. 

2  Riparian  aquatic  interaction  simulator  (RAIS):  a  model  of  riparian  forest  dynamics  for 

3  the  generation  of  large  woody  debris  and  shade.  Forest  Ecology  and  Management 

4  162:299-318. 

5  Wemple,  B.C.,  J.A.  Jones,  and  G.E.  Grant.  1996.  Channel  network  extension  by  logging  roads 

6  in  two  basins,  western  Cascades,  Oregon,  Water  Resources  Bulletin,  32  (6):1 195-1207. 

7  Werner,  H.  2005.  Accuracy  assessment  of  National  Wetland  Inventory  maps  at  Sequoia  and 

8  Kings  Canyon  national  parks.  Park  Science  23(1):  19-23. 

9  Werner,  J.K.,  B.A.  Maxell,  P.  Hendricks,  and  D.L.  Flath.  2004.  Amphibians  and  reptiles  of 

10  Montana.  Mountain  Press  Publishing  Co.,  Missoula,  Montana. 

1 1  Westerling,  A.L.,  H.G.  Hidalgo,  D.R.  Cayan,  and  T.W.  Swetnam.  2006.  Warming  and  Earlier 

12  Spring  Increase  Western  U.S.  Forest  Wildfire  Activity.  Science  313:940-943. 

13  WFPB  (Washington  Forest  Practices  Board).   1997.  Department  of  Natural  Resources  Board 

14  Manual  Section  11,  Standard  Methodology  for  Conducting  Watershed  Analysis, 

15  Appendix  C:  hydrologic  change. 

16  <http://www.dnr.wa.gov/PubIications/fp_wsa_manual_appc.pdf>  Accessed  December 

17  19,20008. 

18  White,  D.D.,  Jr.,  K.C.  Kendall,  and  H.D.  Picton.   1999.  Potential  energetic  effects  of  mountain 

19  climbers  on  foraging  grizzly  bears.  Wildlife  Society  Bulletin  27:146-151. 

20  Whitesel,  T.A.  and  7  coauthors.  2004.  Bull  trout  recovery  planning:  a  review  of  the  science 

21  associated  with  population  strucmre  and  size.  Science  Team  Report  #2004-01,  U.S.  Fish 

22  and  Wildlife  Service  Regional  Office,  Portland,  Oregon. 

23  Wielgus  R.B.,  P.R.  Vernier,  and  T.  Schivatcheva.  2002.  Grizzly  bear  use  of  open,  closed,  and 

24  restricted  forestry  roads.  Canadian  Journal  of  Forest  Research  32: 1597-1606. 

25  Williams,  R.N.,  R.P.  Evans,  and  D.K.  Shiozawa.  1997.  Mitochondrial  DNA  diversity  patterns 

26  of  bull  trout  in  the  upper  Columbia  River  basin.  Pp.  283-298 /«.•  Mackay,  W.C,  M.K. 

27  Brewin,  and  M.  Monita,  eds.  Friends  of  the  Bull  Trout  Conference  Proceedings.  Bull 

28  Trout  Task  Force  (Alberta),  c/o  Trout  Unlimited  Canada,  Calgary,  Alberta. 

29  Wilson,  G.M.,  R.A.  van  den  Bussche,  P.K.  Kennedy,  A.  Gunn,  and  K.  Poole.  2000.  Genetic 

30  variability  of  wolverines  (Gulo  gulo)  from  the  Northwest  Territories,  Canada: 

31  conservation  implications.  Journal  of  Mammalogy  8 1(1):  186-196. 

32  Wittinger,  W.T.  2002.  Grizzly  bear  distribution  outside  of  recovery  zones.  Unpublished 

33  memorandum  on  file  at  U.S.  Forest  Service,  Region  1,  Missoula,  Montana.  2  pp. 

34  WRCC  (Western  Region  Climate  Center).  2005.  Climate  of  Montana. 

35  <http://www.wrcc.dri.edu/narratives/MONTANA.htm>  Accessed  December  12,  2008. 


Chapter  7  7-52  Montana  DNRC 

References  Draft  EIS 


1  Wright,  v.,  S.J.  Hejl,  and  R.L.  Hutto.   1997.  Conservation  implications  of  a  multi-scale  study  of 

2  flammulated  owl  habitat  use  in  the  northern  Rocky  Mountains.  Pages  506-516  in:  J.R. 

3  Duncan,  D.H.  Johnson,  and  T.H.  Nicholls  (eds.).  Biology  and  conservation  of  owls  of 

4  the  northern  hemisphere.  General  Technical  Report-NC- 190.  USFS,  St.  Paul, 

5  Minnesota. 

6  Wolfe,  D.  2008.  Air  Quality  Specialist,  Montana  Department  of  Environmental  Quality, 

7  Personal  communication. 

8  Woods,  A.J.,  J.M.  Omemik,  J. A.  Nesser,  J.  Shelden,  J. A.  Comstock,  and  S.H.  Azevedo.  2002. 

9  Ecoregions  of  Montana,  2nd  edition  (color  poster  with  map,  descriptive  text,  summary 

1 0  tables,  and  photographs).  Map  scale  1 : 1 ,500,000. 

1 1  Wu,  W.  and  R.C.  Sidle.  1995  .  A  distributed  slope  stability  model  for  steep  forested  basins. 

12  Water  Resources  Research  31  (8):2097-21 10. 

13  Yasuda,  S.  2001 .  California  Partners  in  Flight  coniferous  bird  conservation  plan  for  the 

14  flammulated  owl.  USFS,  Eldorado  National  Forest,  Placerville  Ranger  District,  Camino, 

15  California.  Online  version  available  at:  http://www.prbo.org/calpif/htmldocs/ 

16  species/conifer/flowacct.html. 

17  Young,  L.S.   1989.  Cumulative  watershed  effects.  Unpublished  report  on  file  at  U.S.  Forest 

18  Service,  Lassen  National  Forest,  Susanville,  California. 

19  Zager,  P.E.   1980.  The  influence  of  logging  and  wildfire  on  grizzly  bear  habitat  in  northwestern 

20  Montana.  Dissertation,  University  of  Montana.  Missoula. 

21  Zager,  P.E.  and  C.J.  Jonkel.   1983.  Managing  grizzly  bear  habitat  in  the  northern  Rocky 

22  Mountains.  Journal  of  Forestry  81:524-536. 

23  Zager,  P.E.,  C.J.  Jonkel.  and  J.  Habek.   1983.  Logging  and  wildfire  influence  on  grizzly  bear 

24  habitat  in  northwestern  Montana.  Proceedings  of  the  International  Conference  on  Bear 

25  Research  and  Management  5:271  276. 

26  Zager,  P.E.,  R.  Mace,  L.  Lee,  C.  Jonkel,  and  C.  Servheen.   1980.  Guidelines  for  occupied  grizzly 

27  bear  habitat  in  northwestern  Montana.  BGP  Spec.  Rep.  No.  5 1 .  U.S.  Fish  and  Wildlife 

28  Service.  Missoula,  Montana.   17  pp. 

29  Ziemer,  R.R.  and  T.E.  Lisle.   1998.  Chapter  3.  Hydrology.  In:  Naiman,  R.J.  and  R.E.  Bilby, 

30  eds.  River  Ecology  and  Management:  Lessons  from  the  Pacific  Coastal  Ecoregion. 

31  Springer- Verlag,'^N.Y.  Pages  43-68. 


Montana  DNRC  7-53  Chapter  7 

Draft  EIS  References 


Glossary 


8 


Glossary 


2  100-year  site  index  tree  height  -  The  average  height  predicted  by  site  index  curves  for  100-year- 

3  old  dominant  or  co-dominant  tree  species  representative  of  the  cover  type  in  a  given  stand. 

4  124  permit  -  A  permit  required  under  the  Montana  Stream  Protection  Act  for  any  project  that 

5  requires  the  construction  of  new  faciHties  or  the  modification,  operation,  and  maintenance  of  an 

6  existing  facihty  that  may  affect  the  natural  existing  shape  and  form  of  any  stream  or  its  banks  or 

7  tributaries.  Montana  Fish,  Wildlife  and  Parks  issues  and  administers  the  124  permit  under  the 

8  regulatory  authority  of  the  Montana  Stream  Protection  Act.  The  Act  states  that  fisheries  resources 

9  are  to  be  protected  and  preser\'ed  in  their  natural  state,  except  as  may  be  necessary  and  appropriate 

10  after  considering  all  factors  involved.  The  124  permit  process  ensures  that  plans  to  modify  fisheries 

1 1  resources  (e.g.,  stream  channel,  stream  banks,  etc.)  either  eliminate  or  diminish  potential  adverse 

1 2  effects  to  those  fisheries  resources. 

1 3  303(d)  listings  -  Section  303(d)  of  the  federal  Clean  Water  Act  requires  states  to  assess  the 

14  condition  of  their  waters  to  determine  where  water  quality  is  impaired  (does  not  fully  meet 

1 5  standards)  or  threatened  (is  likely  to  violate  standards  in  the  near  fiiture).  The  result  of  this  review  is 

16  the  303(d)  list,  which  must  be  submitted  by  each  state  to  the  U.S.  Environmental  Protection  Agency 

1 7  e\'ery  other  year.  The  303(d)  list  in  Montana  is  administered  by  Montana  Department  of 

1 8  Environmental  Quality. 

19  Abandoned  road  -  A  road  that  is  impassable  due  to  effective  closure  but  has  drainage  structures 

20  that  have  not  been  remoxed.  Under  the  proposed  HCP  (Alternative  2),  an  abandoned  road  would 

2 1  not  recei\'e  motorized  use  for  low-intensity  forest  management  activities  or  commercial  forest 

22  management  activities. 

23  Active  gravel  pit  -  Any  gravel  pit  or  rock  source  that  has  excavation,  processing,  hauling,  and/or 

24  other  uses  in  a  given  calendar  year.  Motorized  use  of  active  pits  may  vary  considerably  from  very 

25  limited  low  use  to  continuous  motorized  operation  and  hauling. 

26  Active  subunit  -  A  bear  management  unit  subunit  in  which  DNRC  is  actively  conducting 

27  commercial  forest  management  activities. 

28  Adaptive  management  -  The  process  of  monitoring  the  implementation  of  conservation  measures, 

29  then  adjusting  future  conservation  measures  according  to  what  was  learned.  Adaptive  management 

30  can  also  include  testing  of  alternative  conservation  measures,  monitoring  the  results,  and  then 

3 1  choosing  the  most  effective  and  efficient  measures  for  long-term  implementation. 

32  Allopatric  redband  trout  -  Redband  trout  that  evolved  outside  the  historical  range  of  steelhead. 

33  See  also  sympatric  redband  trout. 

34  Anadromous  fish  -  Those  species  of  fish  that  mature  in  the  ocean  and  migrate  to  freshwater 

35  streams  to  spawn.  For  example,  salmon  are  anadromous  fish. 
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1  Animal  unit  -  An  animal  unit  is  one  mature  cow  of  approximately  1 ,000  pounds  and  a  calf  up  to 

2  weaning,  usually  6  months  of  age,  or  their  equivalent. 

3  Animal  unit  month  (AUM)  -  The  amount  of  forage  required  by  an  animal  unit  for  one  month. 

4  Bankfull  depth  -  The  depth  of  water  in  a  stream  as  measured  from  the  surface  to  the  channel 

5  bottom  when  the  water  surface  is  even  with  the  top  of  the  stream  bank. 

6  Bankfull  flows  -  The  bankfiill  flow  stage  corresponds  to  the  discharge  at  which  channel 

7  maintenance  is  the  most  effective,  that  is,  the  discharge  at  which  moving  sediment,  forming  or 

8  removing  bars,  forming  or  changing  bends  and  meanders,  and  generally  doing  work  that  results  in 

9  the  average  morphologic  characteristics  of  channels. 

10  Bear  -  The  grizzly  bear  ( Ursus  arctos  horribilis). 

1 1  Bear  management  unit  (BMU)  -  A  federally  defined  sub-designation  within  a  grizzly  bear 

12  recovery  zone  used  for  habitat  evaluation  and  population  monitoring  (Grizzly  Bear  Recoveiy  Plan, 

13  USFWS  1993). 

14  Bear-resistant  -  Secured  in  a  hard-sided  camper,  vehicle  trunk,  cab,  hard-sided  dweUing,  hard- 

1 5  sided  storage  building,  approved  bear-resistant  container,  within  an  effective  electric  fence,  or 

16  suspended  with  the  bottom  of  the  item  at  least  10  feet  up  and  4  feet  out  fi-om  an  upright  support. 

1 7  Best  management  practice  (BMP)  -  A  practice  or  combination  of  land  use  management  practices 

1 8  that  are  used  to  achieve  sediment  control  and  protect  soil  productivity  and  prevent  or  reduce  non- 
19  point  pollution  to  a  level  compatible  with  water  quality  goals.  The  practices  must  be  technically  and 

20  economically  feasible  and  socially  acceptable. 

2 1  Best  management  practice  (BMP)  audit  -  An  established  monitoring  and  reporting  process 

22  conducted  both  internally  by  DNRC  (internal  BMP  audits)  and  by  third  parties  (statewide  BMP 

23  audits)  to  evaluate  and  document  the  implementation  and  effectiveness  of  BMPs  applied  on 

24  individual  DNRC  timber  harvesting  operations  and  associated  site  preparation,  slash  disposal,  road 

25  construction,  and  road  maintenance  activities. 

26  Biological  diversity  (or  Biodiversity)  -  The  variety  of  life  and  its  processes.  It  includes  the  variety 

27  of  living  organisms,  the  genetic  differences  among  them,  and  the  communities  and  ecosystems  in 

28  which  they  occur. 

29  Blocked  lands  -  Areas  where  parcels  owned  by  DNRC  are  within  proximity  to  one  another. 

30  Blocked  lands  comprise  greater  than  15,000  acres,  or  a  series  of  parcels  in  a  checkerboard  pattern, 

3 1  or  parcels  situated  in  proximity  to  one  another  or  that  lie  adjacent  to  each  other  and  form  small  to 

32  medium-sized  blocks.  For  the  purposes  of  the  proposed  HCP  (Alternative  2),  blocked  lands  refer  to 

33  those  lands  exhibiting  these  characteristics  within  the  Swan  River,  Stillwater,  or  Coal  Creek  State 

34  Forests. 

35  Bear  management  unit  (BMU)  subunit  -  A  federally  defined  sub-designation  of  a  BMU  that 

36  approximates  a  female  grizzly  bear's  home  range;  BMU  subunits  are  used  for  habitat  evaluadon  and 

37  populadon  monitoring. 
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1  Board  foot  -  A  unit  for  measuring  wood  volumes.  One  board  foot  is  a  piece  of  wood  1  foot  long, 

2  1  foot  wide,  and  1  inch  thick  (144  cubic  inches).  This  measurement  is  commonly  used  to  express 

3  the  amount  of  wood  in  a  tree,  saw  log,  or  individual  piece  of  lumber.  A  thousand  board  feet  is 

4  abbreviated  mbf 

5  Borrow  (source  or  site)  -  Small  sources  of  gravel,  rock,  or  fill  material  within  0.25  mile  of  open  or 

6  restricted  roads.  Sizes  of  borrows  can  range  from  small,  disturbed  areas  associated  with  the  removal 

7  of  several  cubic  yards  of  material  up  to  larger  areas  of  1  acre.  For  the  purposes  of  the  HCP 

8  commitments,  the  number  of  borrows  is  not  limited  when  associated  with  allowable  road 

9  construction  and/or  road  maintenance  activities. 

1 0  Bottomless  arch  culvert  -  A  three-sided  culvert  that  allows  a  natural  stream  bed  in  order  to  achieve 

1 1  substrate  and  stream  flow  conditions  similar  to  undisturbed  channel  conditions. 

1 2  Box  culvert  -  A  concrete  (pre-cast  or  cast-in-place)  or  metal  rectangular  culvert,  which  can  be 

1 3  countersunk  in  the  stream  bed  to  provide  substrate  that  emulates  natural  conditions. 

14  Broadcast  burning  (also  referred  to  as  slash  burning)  -  A  controlled  bum,  where  the  fire  is 

1 5  intentionally  ignited  and  allowed  to  proceed  over  a  designated  area  within  well-defined  boundaries 

1 6  for  the  reduction  of  fuel  hazard  after  logging  or  for  site  preparation  before  planting. 

1 7  Browse  (noun)  -  That  part  of  leaf  and  twig  growth  of  shrubs,  woody  vines,  and  trees  available  for 

1 8  animal  consumption. 

1 9  Buffer  -  A  forested  area  of  trees  left  unharvested  or  harvested  with  site-specific  or  modified 

20  prescriptions  during  timber  harvest  to  protect  sensitive  ecosystems  or  wildlife  habitat,  or  potentially 

21  unstable  slopes.  Forest  management  activities  may  be  allowed  if  consistent  with  the  objectives  for 

22  the  buffer. 

23  Bull  trout  core  habitat  -  Bull  trout  core  habitat  is  defined  as  habitat  that  contains,  or  if  restored 

24  would  contain,  all  of  the  essential  physical  elements  to  allow  for  the  fiill  expression  of  life  history 

25  forms  of  one  or  more  local  populations  of  bull  trout.  A  core  habitat  area  represents  the  closest 

26  approximation  of  a  biologically  functioning  unit  for  bull  trout.  Core  habitat  may  include  currently 

27  unoccupied  habitat  if  that  habitat  contains  essential  elements  for  bull  trout  to  persist  or  is  deemed 

28  critical  to  recovery  (USFWS  2002a).  See  also  State  of  Montana  bull  trout  core  habitat. 

29  Bull  trout  nodal  habitat  -  Bull  trout  nodal  habitat  is  a  designation  developed  by  the  Montana  Bull 

30  Trout  Restoration  Team  during  preparation  of  the  Restoration  Plan  for  Bull  Trout  in  the  Clark  Fork 

3 1  River  Basin  and  Kootenai  River  Basin  (MBTRT  2000).  Nodal  habitats  are  those  used  by  sub-adult 

32  and  adult  bull  trout  as  migratory  corridors,  rearing  areas,  and  overwintering  areas  and  for  other 

33  critical  life  history  requirements. 

34  Carrying  capacity'  -  The  maximum  livestock  stocking  rate  possible  without  inducing  permanent  or 

35  long-term  damage  to  vegetation  or  related  resources.  The  stocking  rate  may  vary  from  year  to  year 

36  in  the  same  area  as  a  result  of  fluctuating  forage  production. 

37  Changed  circumstance  -  Changed  circumstances  means  changes  in  circumstances  affecting  a 

38  species  or  geographic  area  covered  by  a  conservation  plan  that  can  reasonably  be  anticipated  by 
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1  plan  developers  and  the  USFWS  and/or  NMFS  and  that  can  be  planned  for  (e.g.,  the  listing  of  new 

2  species,  or  a  fire  or  other  natural  catastrophic  event  in  areas  prone  to  such  events)  (50  CFR  17.3). 

3  Channel  migration  zone  (CMZ)  -  The  width  of  the  flood  prone  area  at  an  elevation  twice  the 

4  maximum  bankftill  depth. 

5  Classified  forest  trust  lands  -  Montana  state  trust  lands  are  legally  assigned  to  one  of  four  land  use 

6  classes.  The  four  classes  are  grazing,  agricultural,  forest,  and  other  (which  includes  administrative 

7  sites,  cabin  sites,  commercial  leases,  military  sites).  The  basis  for  classification  is  to  ensure  that 

8  lands  are  used  to  best  meet  the  Land  Board's  trust  and  multiple-use  responsibilities  and  that  no  lands 

9  are  sold,  leased,  or  used  under  a  different  classification  than  that  to  which  they  belong. 

10  Coarse-filter  approach  (terrestrial)  -  An  approach  to  maintaining  biodiversity  as  described  in  the 

1 1  State  Forest  Land  Management  Plan  (DNRC  1996)  that  involves  maintaining  a  diversity  of 

12  structures  and  species  composition  within  stands  and  a  diversity  of  ecosystems  across  the  landscape. 

13  The  intent  is  to  meet  most  of  the  habitat  requirements  of  most  of  the  native  species.  Compare  with 

14  fine-filter  approach. 

15  Coarse  woody  debris  (CWD)  -  Dead  woody  material  such  as  stems  or  limbs,  generally  larger  than 

1 6  three  inches  in  diameter  (ARM  36.11 .403(  1 9)). 

1 7  Code  of  Federal  Regulations  (CFR)  -  A  codification  of  the  general  and  permanent  rules  published 

1 8  in  the  Federal  Register  by  the  executive  departments  and  agencies  of  the  federal  government. 

19  Commercial  forest  management  activities  -  Timber  harvest  and  salvage  harvest  (which  includes 

20  logging,  yarding,  and  hauling),  road  construction,  and  road  reconstruction. 

2 1  Commercial  forestland  -  Timber  land  capable  of  growing  commercial  crops  of  trees.  Land  that 

22  can  grow  20  cubic  feet  of  timber  volume  per  acre  per  year. 

23  Compliance  monitoring  -  Monitoring  conducted  to  determine  the  degree  to  which  forest 

24  landowners  and  operators  are  adhering  to  regulatory  policies  for  forest  practices. 

25  Connectivity  (fish)  -  Connectivity  is  the  capability  of  different  life  stages  (e.g.,  adult  or  juvenile 

26  fish)  of  HCP  fish  species  to  move  among  the  accessible  habitats  within  normally  occupied  stream 

27  segments.  For  example,  a  culvert  or  dam  may  reduce  connectivity  by  preventing  or  impeding 

28  upstream  or  downstream  migration.  For  the  proposed  HCP,  the  objective  for  connecfivity  will  focus 

29  exclusively  on  road-stream  crossings. 

30  Connectivity  (lynx)  -  Stand  conditions  where  sapling,  pole,  or  sawtimber  stands  possess  at  least 

3 1  40  percent  crown  canopy  closure,  in  a  patch  greater  than  300  feet  wide. 

32  Conservation  commitment  -  Specific  acfions  and  requirements  comprising  conservation 

33  strategies. 

34  Conservation  strategy  -  A  collecfion  of  conservation  commitments  intended  to  meet  the  goals  and 

35  objectives  of  an  HCP. 
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1  Contingency  plan  -  A  response  to  a  changed  circumstance  that  will  be  collaboratively  prepared  by 

2  DNRC  and  the  USFWS. 

3  Cooperati>  e  management  response  (CMR)  -  A  process  by  which  minor  adjustments  can  be  made 

4  to  improve  the  HCP  or  to  clarify  HCP  language. 

5  Cost-share  agreement  -  An  agreement  between  the  State  of  Montana  and  the  USPS  Region  1 

6  whereby  both  parties  agree  to  share  in  the  land  costs  and  road  construction  and  maintenance  of 

7  mutually  used  roads  in  a  manner  commensurate  to  the  amount  of  lands  being  accessed.  The 

8  resulting  agreement  is  formalized  by  an  exchange  of  documents  issued  by  each  party.  The 

9  agreement  requires  that  the  USPS  determine  the  tributar>'  area  being  accessed  by  said  road  system, 

1 0  and  then  picking  up  any  third-party  shares  when  there  is  third-party  usage  within  said  road  system. 

1 1  Due  to  other  applicable  federal  laws,  the  USPS  becomes  the  controlling  party  of  any  roadway  over 

1 2  trust  lands,  with  an  assumption  of  liability,  maintenance,  and  future  access  requests  to  third  parties. 

13  The  cost-share  agreement  referred  to  herein  is  specifically  applicable  to  the  master  cost-share 

14  agreement,  known  as  the  "Montana  Master  Share  Agreement,"  and  not  any  other  cost-share 

1 5  agreement  that  the  State  of  Montana  or  the  USPS  may  periodically  enter  into  independently. 

1 6  Covered  activities  -  Otherwise  legal  activities  co\'ered  by  an  HCP  and  Permit.  Por  the  proposed 

1 7  HCP,  coxered  acti\'ities  include  selected  DNRC  forest  management  acti\ities  related  to  timber 

1 8  harx'est,  roads,  and  grazing  licenses.  Covered  activities  include  commercial  forestry  activities  (e.g., 

1 9  timber  har\'est.  sahage  harvest,  thinning,  slash  disposal,  prescribed  buming,  site  preparation, 

20  reforestation,  weed  control,  fertilization,  and  in\entory);  forest  management  road  construction, 

2 1  reconstruction,  maintenance,  use,  and  associated  gravel  quarrying  for  road  surface  materials; 

22  grazing  licenses  on  classified  forest  trust  lands  (see  definitions  for  grazing  license  and  grazing 

23  lease);  and  roaded  access. 

24  Critical  habitat  -  The  specific  areas  occupied  by  the  species  at  the  time  it  is  listed  on  which  are 

25  found  those  physical  or  biological  features  that  are  ( 1)  essential  to  the  conservation  of  the  species 

26  and  (2)  may  require  special  management  considerations  or  protection.  Also,  specific  areas  outside 

27  the  area  occupied  by  the  species  at  the  time  it  is  listed  upon  a  determination  that  such  areas  are 

28  essential  for  the  conser\ation  of  that  species  (summarized  from  the  Endangered  Species  Act). 

29  Crown  closure  -  The  percentage  of  the  ground  surface  covered  by  vertical  projection  of  tree 

30  crowns.  Synonymous  with  canopy  co\er  and  crown  cover. 

3 1  Cumulative  effects  -  Per  40  CPR  1 508.7,  the  impact  on  the  environment  that  results  from  the 

32  incremental  impact  of  the  action  when  added  to  other  past,  present,  and  reasonably  foreseeable 

33  future  actions,  regardless  of  what  agency  (federal  or  non-federal)  or  person  undertakes  such  other 

34  actions. 

35  Cumulative  watershed  effects  (CW'E)  -  The  collective  impacts  specifically  affecring  watershed 

36  resource  features,  such  as  w  ater  yield,  flow  regimes,  channel  stability,  and  in-stream,  and  upland 

37  sedimentadon  due  to  surface  erosion  and  mass  wasting. 

38  Den  site  (lynx)  -  Natural  or  man-made  piles  at  least  8  feet  in  diameter  of  slash  and  downed  logs, 

39  which  are  at  least  3  feet  tall  at  their  highest  point  will  be  considered  as  potential  den  sites.  Potential 

40  den  sites  must  be  situated  greater  than  300  feet  from  open  or  restricted  roads. 

Montana  DNRC  8-5  Chapter  8 

Draft  EIS  Glossary 


1  Desired  future  condition  (DFC)  -  The  land  or  resource  conditions  that  will  exist  if  goals  and 

2  objectives  are  fully  achieved  (ARM  36. 1 1 .403  (24)). 

3  Diameter  at  breast  height  (dbh)  -  The  diameter  of  a  tree,  measured  4.5  feet  above  the  ground  on 

4  the  uphill  side  of  the  tree. 

5  Disturbance  regime  -  A  disturbance  regime  for  an  area  comprises  all  of  the  various  disturbances 

6  that  may  occur.  There  typically  would  be  several  types  of  disturbances,  each  characterized  in  terms 

7  of  its  type,  size,  spatial  distribution,  frequency,  magnitude,  and  other  spatial  and  temporal 

8  characteristics. 

9  Duff-  Decaying  vegetable  matter  on  the  forest  floor,  such  as  leaves,  twigs,  and  cones.  Duff  is 

1 0  important  for  soil  production. 

1 1  Effectiveness  monitoring  -  Monitoring  performed  to  determine  whether  the  HCP  conservation 

12  commitments  being  implemented  are  having  the  desired  biological  effect  on  the  given  resource  or 

13  species. 

14  Enabling  Act  -  The  act  by  which  land  was  granted  by  Congress  to  the  State  of  Montana  and  held  in 

1 5  trust  for  the  support  of  common  schools. 

16  Endangered  species  -  A  species  listed  under  the  Endangered  Species  Act  that  is  in  danger  of 

1 7  extinction  throughout  all  or  a  significant  portion  of  its  range. 

18  Endangered  Species  Act  (ESA)  -  The  Endangered  Species  Act,  16  USC  1531  et  seq.,  as  amended, 

19  and  its  implementing  regulations.  The  ESA  is  federal  legislation  that  provides  a  means  to  ensure  the 

20  continued  existence  of  threatened  or  endangered  species  and  the  protection  of  critical  habitat  of  such 

21  species. 

22  Engineered  substrate  -  Stream  bottom  material,  such  as  gravel  and  cobbles,  mechanically  placed 

23  within  a  stream  channel  or  culvert  to  emulate  the  natural  conditions  upstream  or  downstream. 

24  Environmental  assessment  (EA)  -  A  concise  public  document  that  briefly  provides  sufficient 

25  evidence  and  analysis  for  determining  whether  to  prepare  an  environmental  impact  statement  or  a 

26  finding  of  no  significant  impact  (40  CFR  1508.9).  The  appropriate  level  of  environmental  review 

27  for  actions  that  either  do  not  significantly  affect  the  human  environment  or  for  which  the  agency  is 

28  uncertain  whether  an  environmental  impact  statement  is  required  (Montana  Environmental 

29  Protection  Act). 

30  Environmental  impact  statement  (EIS)  -  A  document  prepared  under  the  National  or  Montana 

3 1  Environmental  Policy  Acts  to  assess  the  effects  that  a  particular  action  or  program  will  have  on  the 

32  environment.  An  EIS  addresses  significant  environmental  impacts  and  informs  decision  makers  and 

33  the  public  of  the  reasonable  alternatives  that  would  avoid  or  minimize  adverse  impacts  or  enhance 

34  the  quality  of  the  human  environment. 

35  Equivalent  clearcut  area  (ECA)  -  The  total  area  within  a  particular  watershed  or  sub-drainage  that 

36  does  or  will  exist  in  a  clearcut  condition.  An  ECA  value  is  determined  by  adding  the  area  actually 

37  in  a  clearcut  condition  with  an  equivalent  clearcut  area  for  roads,  and  partial  or  selective  cut  units. 
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1  Even-aged  management  -  Forest  management  prescriptions,  such  as  clearcut,  seed  tree,  and 

2  shelten\ood  harxests.  that  are  designed  to  initiate  the  estabHshment  of  new  stands  of  young  trees. 

3  See  also  uneven-aged  management. 

4  Fall  period  (grizzly  bears)  -  The  period  from  September  16  through  November  15. 

5  Federally  listed  species  -  A  species  listed  as  threatened  or  endangered  under  the  federal 

6  Endangered  Species  Act. 

7  Fine-filter  approach  -  An  approach  to  maintaining  biodiversity  as  described  in  the  State  Forest 

8  Land  Management  Plan  (DNRC  1996)  that  is  directed  toward  particular  habitats  or  individual 

9  species  that  might  not  be  adequately  considered  under  a  coarse-filter  approach  to  management.  The 

1 0  habitats  may  be  critical  in  some  way,  and  the  species  may  be  sensitive,  threatened,  or  endangered. 

1 1  See  also  coarse-filter  approach. 

1 2  Fishery  -  An  area  of  water  where  fish  are  caught  for  recreational  or  commercial  purposes. 

1 3  Forage  (noun)  -  All  browse  and  herbage  that  is  available  and  acceptable  to  grazing  animals  or  that 

1 4  may  be  harvested  for  feeding  purposes. 

1 5  Ford  -  A  dip  constructed  in  the  roadbed  at  a  stream  crossing,  instead  of  a  culvert  or  bridge.  The 

1 6  stream  bed  should  be  of  erosion-resistant  material,  or  such  material  must  be  placed  in  contact  with 

1 7  the  stream  bed. 

1 8  Forest  Management  Administrative  Rules  (Forest  Management  ARMs)  -  State  rules  that  apply 

1 9  to  forest  management  activities  on  all  forested  state  trust  lands  administered  by  DNRC  that  provide 

20  field  personnel  with  consistent  policy,  direction,  and  guidance  for  the  management  of  forested  state 

2 1  trust  lands. 

22  Forested  state  trust  lands  (also  referred  to  as  forested  trust  lands)  -  Forested  state  lands 

23  managed  by  the  Trust  Land  Management  Division  of  DNRC  for  the  economic  benefit  of  the  trust 

24  beneficiaries  and  endowed  institutions  of  Montana.  These  lands,  totaling  approximately 

25  727,000  acres,  are  currently  managed  under  the  State  Forest  Land  Management  Plan  and  the  Forest 

26  Management  Administrative  Rules  (ARMs  36. 1 1 .401  through  36. 1 1 .450).  Forested  state  trust  lands 

27  may  include  trust  lands  classified  under  any  of  the  four  land  use  classes. 

28  Fuel  loading  -  The  mass  of  combustible  materials  available  for  a  fire. 

29  Full  market  value  -  A  real  estate  transacfion  whereby  the  purchase  price  of  a  property  equals  the 

30  appraised  market  value. 

3 1  Geographic  information  system  (GIS)  -  A  computer  system  used  to  store  and  manipulate  spatial 

32  data  for  the  purposes  of  producing  maps  and  performing  analyses  of  spatial  features.  Spatial  data 

33  maintained  within  a  GIS  can  represent  point,  line,  and  area  features  on  the  ground,  such  as  bald 

34  eagle  nests  (points),  roads  and  streams  (lines),  and  habitat  types  (areas). 

35  Gravel  quarrying  -  As  a  covered  activity,  includes  DNRC's  development  and  operation  of  gravel 

36  pits  and  borrow  sites  and  DNRC's  obtaining,  stockpiling,  hauling,  and  unloading  gravel  from 
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1  DNRC  or  non-DNRC  borrows  or  gravel  pits.  For  the  purposes  of  the  HCP  commitments,  the 

2  number  of  borrows  is  not  Hmited  when  associated  with  allowable  road  construction  and/or  road 

3  maintenance  activities.  Only  medium  and  large  gravel  pits  count  against  the  allowable  number 

4  of  pits  on  a  given  administrative  unit  within  grizzly  bear  recovery  zones  and  non-recovery 

5  occupied  habitat.  See  also  borrow  (source  or  site),  medium  gravel  pit,  and  large  gravel  pit. 

6  Grazing  lease  -  A  lease  to  graze  livestock  on  trust  lands  that  are  classified  grazing  lands.  The 

7  minimum  rental  rate  for  grazing  leases  is  set  by  a  formula  that  includes  the  average  weighted  price 

8  for  beef  cattle  sold  in  Montana  during  the  previous  year.  Because  grazing  leases  are  issued  by  the 

9  Agriculture  and  Grazing  Management  Bureau  of  DNRC  and  are  not  associated  with  DNRC  forest 

1 0  management  activities,  they  are  not  included  as  a  covered  activity  under  the  proposed  HCP. 

1 1  Grazing  license  -  A  license  to  graze  hvestock  on  trust  lands  that  are  classified  forest  lands.  Official 

12  written  permission  to  graze  a  specific  number,  kind,  and  class  of  livestock  for  a  specified  period  on 

13  a  defmed  allotment  or  management  area.  Because  grazing  licenses  are  associated  with  DNRC 

14  forest  management  activities,  they  are  included  as  a  covered  activity  under  the  proposed  HCP. 

1 5  Green  timber  -  Live  trees. 

16  Habitat  conservation  plan  (HCP)  -  Under  Section  10(a)(2)(A)  of  the  Endangered  Species  Act,  a 

1 7  planning  document  that  is  a  mandatory  component  of  an  incidental  take  permit  application.  The 

1 8  HCP  process  is  intended  to  provide  a  comprehensive,  long-term  management  plan  to  protect  and 

19  facilitate  the  recovery  of  threatened  and  endangered  species  and  to  provide  a  framework  for  creative 

20  partnerships  between  the  public  and  private  sectors  in  endangered  species  conservation. 

2 1  Habitat  type  group  -A  system  for  stratifying  the  site  potential  of  forest  stands  based  on  the  habitat 

22  type  climax  vegetation  classification  system  described  by  Pfister  et  al.  (1977).  The  system  was 

23  devised  by  Green  et  al.  (1992)  for  the  purposes  of  characterizing  old-growth  stands  in  the  northern 

24  region  of  the  USPS  (comprising  the  Northern  Rockies).  Groupings  reflect  similarity  of  disturbance 

25  response,  potential  productivity,  potential  stocking  density,  potential  for  down  wood  accumulation, 

26  fire  frequency,  and  tree  species.  The  habitat  types  within  each  group  also  exhibit  similar 

27  temperature  and  moisture  regimes. 

28  Habitat  types  -  Forest  vegetation  types  that  follow  the  habitat  type  climax  vegetation  classification 

29  system  developed  by  Pfister  et  al.  (1977). 

30  Habitat  conservation  plan  (HCP)  fish  species  (HCP  aquatic  species)  -  The  fish  (aquatic)  species 

3 1  covered  by  an  HCP  and  incidental  take  permit.  For  the  proposed  HCP,  HCP  fish  species  are  bull 

32  trout  (Salvelimis  confluentus),  westslope  cutthroat  trout  {Oncorhynchus  clarki  lewisi),  and  Columbia 

33  redband  trout  (O.  mykiss  gairdneri). 

34  Habitat  conservation  plan  (HCP)  species  -  The  aquatic  and  terrestrial  species  covered  by  an  HCP 

35  and  incidental  take  permit.  For  the  proposed  HCP,  aquatic  HCP  species  are  bull  front  {Salvelbms 

36  confluentus),  westslope  cutthroat  trout  {Oncorhynchus  clarki  lewisi),  and  Columbia  redband  trout 

37  {O.  mykiss  gairdneri).  Terrestrial  HCP  species  are  grizzly  bear  {Ursus  arctos  horribilis)  and 

38  Canada  lynx  (Lyjvc  canadensis). 
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1  Habitat  consen'ation  plan  (HCP)  project  area  -  The  lands  (including  lands  added  to  the  HCP 

2  pursuant  to  the  transition  lands  strategy)  where  the  co\'ered  acti\'ities  occur  and  the  lands  to  which 

3  the  HCP's  conser\ation  commitments  apply.  For  the  proposed  HCP,  the  HCP  project  area  includes 

4  the  blocked  lands  comprising  the  Stillwater,  Coal  Creek,  and  Swan  River  State  Forests,  as  well  as 

5  numerous  scattered  parcels  throughout  the  Northwestern,  Southwestern,  and  Central  Land  Offices 

6  of  DNRC  as  depicted  in  HCP  Figure  C-1  (Appendix  C,  HCP  Figures). 

7  Human  environment  -  The  natural  and  physical  environment  and  the  relationship  of  people  with 

8  that  environment. 

9  Hydrologic  unit  code  (HUG)  -  For  the  purposes  of  watershed  classification,  a  unique  1 1 -digit 

10  number  assigned  to  individual  watersheds  by  the  U.S.  Geological  Survey. 

1 1  H>porheic  flow  -  The  percolating  flow  of  water  through  the  sand,  gravel,  sediments,  and  other 

1 2  permeable  soils  under  and  beside  the  open  stream  bed. 

1 3  Implementation  monitoring  -  Monitoring  performed  to  determine  whether  the  HCP  conservation 

14  commitments  are  being  implemented  so  that  DNRC's  covered  activities  remain  in  compliance  with 

15  HCP  requirements. 

1 6  Implementing  Agreement  -  Part  of  the  application  for  an  incidental  take  permit  that  specifies  the 

1 7  HCP  terms  and  conditions  and  legally  binds  the  USFWS  and  permit  holder  (DNRC  for  the 

1 8  proposed  HCP)  to  the  requirements  and  responsibilities  of  the  HCP  and  incidental  take  permit. 

1 9  Inactive  subunit  -  A  bear  management  unit  subunit  in  which  DNRC  is  prohibited  fi^om  conducting 

20  commercial  forest  management  activities. 

2 1  Incidental  take  -  The  taking  of  a  federally  listed  wildlife  species,  when  that  taking  is  incidental  to, 

22  but  not  the  purpose  of,  carrying  out  otherwise  legal  activities. 

23  Incidental  take  permit  (Permit)  -  A  permit  that  exempts  a  permittee  from  the  take  prohibition  of 

24  Section  9  of  the  Endangered  Species  Act,  provided  that  a  conservation  plan  has  been  developed  that 

25  specifies  the  likely  take  and  steps  that  the  applicant  will  use  to  mitigate  and  minimize  the  take.  A 

26  Permit  is  issued  by  the  USFWS  or  NMFS  or  both  under  Section  10  of  the  Endangered  Species  Act 

27  for  non-federal  applicants. 

28  In-stream  shade  -  The  total  solar  energy  affecting  the  surface  of  the  stream  in  the  stream  reach 

29  adjacent  to  the  timber  harvest  unit. 

30  Interdisciplinary  (ID)  Team  -  A  group  of  individuals,  each  with  unique  resource  training, 

3 1  assembled  to  prepare  an  environmental  assessment  or  environmental  impact  statement.  The  team  is 

32  assembled  out  of  recognition  that  no  one  scientific  discipline  is  sufficiently  broad  to  prepare  all 

33  resource  sections  (affected  environment  and  environmental  consequences)  of  the  document.  The 

34  project  leader  is  responsible  for  coordinating  the  efforts  of  the  team.  Through  interaction, 

35  participants  bring  different  points  of  view  to  bear  on  the  planning  process  and  work  together  to 

36  develop  project  altematives. 
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1  Intermittent  stream  -  Any  non-permanent  (flows  only  for  part  of  the  year)  flowing  drainage 

2  feature  having  a  definable  channel  and  evidence  of  annual  scour  or  deposition. 

3  Internal  (DNRC)  best  management  practice  (BMP)  audits  -  An  established  monitoring  and 

4  reporting  process  conducted  internally  by  a  DNRC  water  resource  specialist,  soil  scientist,  and 

5  fisheries  biologist.  The  audit  procedures  are  identical  to  those  utilized  by  the  third-party  audits 

6  (statewide  BMP  audits)  to  evaluate  and  document  the  implementation  and  effectiveness  of  BMPs 

7  applied  on  individual  DNRC  timber  harvest  operations  and  associated  site  preparation,  slash 

8  disposal,  road  construction,  and  road  maintenance  activities. 

9  Large  gravel  pit  -  A  source  of  gravel  or  rock  that  involves  5  to  40  acres  of  disturbed  area.  Large 

1 0  pits  receive  sporadic  intensive  levels  of  use  that  may  be  relatively  continuous  during  some  operating 

1 1  seasons.  Large  pits  may  be  activated  periodically  or  continuously  to  serve  as  sources  for  multiple 

12  road  maintenance  and/or  construction  projects  in  a  given  year  or  across  multiple  years.  Large  pits 

1 3  may  involve  mining,  crushing,  sorting,  and/or  asphalt  operations  over  1  or  more  years.  Large  gravel 

14  pits  are  typically  subject  to  rules,  regulations,  and  permitting  governed  by  the  Montana  Opencut 

1 5  Mining  Act  (ARMs  1 7.24.201  through  225)  administered  by  the  Montana  Department  of 

1 6  Environmental  Quality. 

1 7  Large  woody  debris  (LWD)  -  Dead  woody  material,  including  logs,  trees,  or  parts  of  trees  that  are 

1 8  greater  than  4  inches  ( 1 0  centimeters)  in  diameter  and  are  located  within  a  stream  or  river.  LWD 

1 9  contributes  to  healthy  aquatic  systems  by  providing  habitat  for  fish  and  aquaric  insects,  supplying 

20  nutrients  to  the  stream,  trapping  sediment,  forming  pools,  and  stabilizing  banks  and  stream 

2 1  channels. 

22  Legacy  road  -  an  historical  road  constructed  prior  to  best  management  practice  development  and 

23  implementation. 

24  Level  1  watershed  analysis  -  a  watershed  coarse-filter  analysis  relying  primarily  on  existing  data 

25  and  information,  and  including  documentation  of  rationale  describing  those  variables  that  may 

26  contribute  to  cumulative  watershed  effects,  an  assessment  of  adverse  cumulative  watershed  effects 

27  risk,  and  a  description  of  additional  detailed  analysis,  if  required. 

28  Level  2  watershed  analysis  -  an  evaluation  of  Level  1  watershed  analysis  results,  field  review  of 

29  the  project  area,  evaluation  of  baseline  existing  conditions,  and  a  qualitative  assessment  of  projected 

30  effects  of  proposed  actions  relative  to  the  baseline  existing  conditions. 

3 1  Level  3  watershed  analysis  -  an  evaluation  of  Level  1  and/or  Level  2  watershed  analysis  results, 

32  field  review  of  the  project  area,  evaluation  of  baseline  existing  conditions,  and  a  detailed 

33  quantitative  assessment  of  projected  effects  of  proposed  actions  relative  to  the  baseline  existing 

34  conditions. 

35  Listed  species  -  A  species  recognized  as  endangered,  threatened,  or  sensitive  by  a  federal  or  state 

36  agency.  See  also  federally  listed  species. 

37  Low-intensity  forest  management  activities  -  Timber  inventory,  timber  sale  preparation,  road 

38  location,  road  maintenance,  bridge  replacement,  mechanical  site  preparation,  tree  planting, 

39  pre-commercial  thinning,  prescriptive  and  hazard  reduction  burning,  patrol  of  fall  and  winter  slash 
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1  bums,  heavy  and  non-hea\7  equipment  slash  treatments,  monitoring,  data  collection,  and  noxious 

2  weed  management,  but  not  commercial  forest  management  activities. 

3  Lynx  habitat  -  Forestlands  consisting  of  subalpine  fir  or  hemlock  habitat  types,  as  described  by 

4  Pfister  et  al.  (1977).  Forest  types  may  be  mixed  species  composition  (subalpine  fir,  hemlock, 

5  Engelmann  spruce,  Douglas-fir,  grand  fir,  western  larch,  lodgepole  pine,  and  hardwoods),  as  well  as 

6  stands  dominated  by  lodgepole  pine.  Moist  Douglas-fir,  grand  fir,  cedar,  and  Engelmann  spruce 

7  habitat  types  where  they  are  inter-mixed  with  subalpine  fir  habitat  types  also  provide  habitat  for 

8  lynx. 

9  Lynx  management  area  (LMA)  -  A  key  geographic  area  in  the  context  of  DNRC  ownership  that 

10  is  of  notable  importance  for  lynx.  LMAs  are  delineated  zones  that  contain  forested  trust  lands 

1 1  where  increased  levels  of  lynx  conservation  commitments  are  applied.  Within  these  areas,  records 

1 2  indicate  that  lynx  are  likely  present  (or  have  been  in  the  relatively  recent  past)  or  lands  are 

1 3  considered  important  for  maintenance  of  resident  lynx  populations. 

1 4  Mass  movement  -  The  downslope  movement  of  rock  and  soil,  under  the  influence  of  gravity. 

15  Mass  wasting  -  A  geologic  term  that  can  be  used  to  describe  multiple  erosional  processes  acfing  in 

1 6  unison  that  contribute  to  base  erosion  rates  of  landscapes,  watersheds,  or  similar  geomorphic  units. 

1 7  Medium  gravel  pit  -  A  source  of  gravel  or  rock  that  involves  1  to  4.9  acres  of  disturbed  area. 

18  Medium  pits  receive  intermediate  levels  of  use  and  may  be  acfivated  periodically  to  serve  as  sources 

19  for  multiple  road  maintenance  and/or  construction  projects  in  a  given  year  or  across  multiple  years. 

20  Medium  pits  may  involve  excavating,  crushing,  sorting,  and/or  asphalt  operations. 

2 1  Microclimate  -  The  physical  state  of  the  atmosphere  close  to  a  very  small  area  of  the  earth's 

22  surface,  often  in  relarion  to  living  matter,  such  as  forests  or  insects. 

23  Monitoring  -  The  process  of  gathering  data  that  provides  DNRC  and  the  public  with  information 

24  on  how  plans  are  being  implemented  and  whether  they  work  as  intended. 

Montana  Environmental  Policy  Act  (MEPA)  -  Legislation  that  provides  a  public  process 
requiring  the  state  government  to  make  a  deliberate  effort  to  identify  the  impacts  a  decision  may 
have  on  the  human  environment  before  that  decision  is  made.  This  is  the  state  equivalent  of  the 
federal  National  En\'ironmental  Policy  Act. 

Motorized  activities  -  Motorized  activifies  include  chainsaw  operation  and  timber  felling, 
pre-commercial  thinning,  motorized  vehicle  trips  associated  with  administrative  uses,  skidding  and 
ground-based  yarding  operafions,  aerial  yarding,  motorized  road  construction  and  maintenance,  log 
loading,  log  processing,  and  log  hauling. 

Motorized  trail  -  A  trail  that  is  used  by  motorized  vehicles. 

National  Environmental  Policy  Act  (NEPA)  -  The  law  requiring  all  federal  agencies  to  consider 
and  analyze  all  significant  environmental  impacts  of  any  action  proposed  by  those  agencies;  to 
inform  and  involve  the  public  in  the  agencies'  decision-making  processes;  and  to  consider  the 
environmental  impacts  in  those  processes. 
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1  No  Surprises  regulation  -  A  regulation  of  the  NMFS  and  USFWS  providing  regulatory  assurances 

2  to  an  HCP  incidental  take  permit  (Permit)  holder  that  no  additional  land  use  restrictions  or  financial 

3  compensation  would  be  required  with  respect  to  species  covered  by  the  applicant's  Permit,  even  if 

4  unforeseen  circumstances  arise  after  the  permit  is  issued  that  indicate  additional  mitigation  is 

5  needed  to  protect  the  species  (50  CFR  Part  17). 

6  Non-denning  season  -  The  time  of  year  when  grizzly  bears  are  out  of  hibernation  and  are  active. 

7  On  the  Stillwater  Block,  this  means  April  1  through  November  30.  On  all  other  forested  trust  lands, 

8  this  means  April  1  through  November  15. 

9  Non-habitat  areas  (lynx)  -  Permanent  non- forested  areas  such  as  dry  forest  types,  rock,  lakes, 

10  meadows,  etc. 

1 1  Non-recovery  occupied  habitat  (NRGH)  (grizzly  bears)  -  The  fixed  land  area  outside  the 

12  boundaries  of  established  grizzly  bear  recovery  zones  where  one  would  reasonably  expect  to  find 

1 3  grizzly  bear  use  occurring  during  any/most  years,  as  of  2002,  as  defmed  by  Wittinger  (2002). 

14  Non-stocked  stand  -  A  forest  stand  with  fewer  than  50  seedlings  and  saplings  per  acre,  equivalent 

1 5  to  the  grass/forb  habitat  type. 

16  Non-vegetated  gravel  pit  -  Previously  forested  areas  that  have  fewer  than  180  sapling  trees  per 

1 7  acre  or  less  than  40  percent  total  stand  crown  closure. 

18  Noxious  weed  -  An  unwanted  plant  specified  by  federal,  state,  or  local  laws  as  being  especially 

19  undesirable,  troublesome,  and  difficult  to  control.  It  grows  and  spreads  in  places  where  it  interferes 

20  with  the  growth  and  production  of  native  plants  or  desired  crops. 

2 1  Old-growth  -  Forest  stands  that  meet  or  exceed  the  minimum  number,  size,  and  age  of  those  large 

22  trees  as  noted  in  Old-Growth  Forest  Types  of  the  Northern  Region  by  Green  et  al.  (1992). 

23  Open  road  -  A  road  without  limitation  on  motorized  vehicle  use.  Some  open  roads  could  be 

24  restricted  for  specific  management  reasons  other  than  the  HCP  (spring  breakup  for  example).  For 

25  the  purpose  of  calculating  open  road  density  on  scattered  parcels,  open  roads  include  roads  open 

26  year-long  with  uncontrolled  public  and  administrative  use;  roads  where  status  is  currently  unknown; 

27  roads  restricted  year-long  or  seasonally  by  other  landowners  where  DNRC  does  not  control  access; 

28  and  roads  restricted  during  the  winter  period  by  DNRC  that  do  not  limit  access  during  spring, 

29  summer,  or  fall  periods. 

30  Ordinary  high  water  mark  (OHWM)  -  The  stage  regularly  reached  by  a  body  of  water  at  the 

3 1  peak  of  fluctuation  in  its  water  level.  The  OHWM  is  generally  observable  as  a  clear,  natural  line 

32  impressed  on  the  bank.  It  may  be  indicated  by  such  characteristics  as  terracing,  changes  in  soil 

33  characteristics,  destruction  of  vegetation,  presence  or  absence  of  litter  or  debris,  or  other  similar 

34  characteristics. 

35  Other  suitable  habitat  (\yn\)  -  Forested  habitat  within  lynx  habitat  with  at  least  medium  stocking 

36  levels  (at  least  40  percent  crown  closure)  in  any  combination  of  seedling/sapling,  pole,  or  sawtimber 

37  size  classes  as  identified  in  DNRC's  stand  level  inventory  database.  Other  suitable  habitat  also 

38  includes  stands  of  saplings  that  contain  at  least  180  stems  per  acre  that  are  greater  than  or  equal  to  6 
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1  feet  tall.  Other  suitable  habitat  is  a  subset  of  suitable  Ktix  habitat  but  does  not  contain  the  necessary 

2  attributes  to  classify  as  uinter  foraging  habitat  or  young  foraging  habitat. 

3  Parcel  -  A  legally  definable  tract  of  land  based  on  a  640-acre  section.  Portions  of  a  legally 

4  described  640-acre  section  that  are  less  than  640  acres  but  share  a  common  boundary  line  (such  as  a 

5  NE  1/4  section  and  a  SE  1/4  section;  i.e..  a  1/2  section  in  total)  typically  are  considered  as 

6  one  parcel.  Portions  of  a  legally  described  640-acre  section  that  are  less  than  640  acres  but  share  a 

7  common  comer  (such  as  a  NE  1/4  section  and  a  SW  1/4  section)  typically  are  considered  as 

8  t>vo  parcels.  However,  multiple  640-acre  sections  that  share  common  boundary  lines  (or  fiill 

9  640-acre  sections  with  adjoining  smaller  units  such  as  an  adjacent  40-acre  tract)  typically  are 

10  considered  as  separate  parcels.  Two  or  more  tracts  within  a  section  that  are  linked  through 

1 1  boundary  lines  (not  diagonally  across  comers)  typically  are  considered  as  one  parcel.  Parcels  may 

1 2  be  more  specifically  defined  for  purposes  such  as  establishing  grazing  animal  unit  months,  or  for 

13  identification  in  conjuncdon  with  acquisidon.  disposal,  or  special  projects. 

1 4  Perennial  stream  -  A  well-defined  channel  that  contains  water  year  round  during  a  year  of  normal 

1 5  rainfall  with  the  aquatic  bed  located  below  the  water  table  for  most  of  the  year. 

16  Physiographic  region  -  A  geographic  region  in  which  climate  and  geology  have  given  rise  to  a 

1 7  disdnct  array  of  land  forms  that  are  notably  different  fi-om  those  of  surrounding  regions. 

Planning  area  -  The  geographic  area  potendally  influenced  by  implementadon  of  the  proposed 
HCP.  The  planning  area  encompasses  the  HCP  project  area  and  all  other  lands  in  the  three  land 
offices  containing  the  HCP  project  area.  As  such,  the  planning  area  includes  trust  lands  managed  by 
DNRC  but  not  included  in  the  HCP  project  area,  as  well  as  lands  owned  by  other  state,  local, 
pri\ate,  federal,  and  tribal  entities. 

Poletimber  -  Forest  stands  dominated  by  trees  between  5  and  9  inches  diameter  at  breast  height. 

Present  net  value  (PNV")  -  Present  net  value  is  the  difference  between  the  present  value  of  cash 
inflows  and  the  present  value  of  cash  outflows.  PNV  is  used  in  capital  budgeting  to  analyze  the 
profitability  of  an  investment  or  project.  PNV  compares  the  \'alue  of  a  dollar  today  to  the  value  of 
that  same  dollar  in  the  future,  taking  inflation  and  returns  into  account. 

Primar}'  closure  device  -  A  closure  device  (e.g.,  gate,  berm,  barricade,  or  tank  trap)  designed  for 
restricdng  road  access  situated  off  an  open  road  system  that  is  primarily  responsible  for  restricting 
access  on  a  particular  road  or  road  system.  Secondary  closure  de\'ices  (which  can  be  stmctures 
similar  to  primary  closure  devices)  may  or  may  not  be  present  on  road  segments  behind  primary 
closure  devices. 

Proposed  4(d)  special  rule  -  Refers  to  Section  4(d)  of  the  federal  Endangered  Species  Act. 
Pursuant  to  section  4(d).  special  rules  may  be  promulgated  "to  provide  for  the  conservation  of 
[threatened]  species."  Such  special  mles  may  limit  the  application  of  the  prohibition  against  take. 

Proposed  threatened  or  endangered  species  -  Species  proposed  by  the  USFWS  or  NMFS  for 
listing  as  threatened  or  endangered  under  the  federal  Endangered  Species  Act;  not  a  final 
designation. 
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1  Reciprocal  access  agreements  -  The  method  established  by  MCA  77-1-617  whereby  DNRC  can 

2  acquire  access  to  isolated  trust  lands  by  exchanging  an  equal  right  on  trust  lands.  The  tract(s)  the 

3  state  is  acquiring  access  to  must  be  isolated  in  either  a  legal  sense  (i.e.,  there  is  no  legal  access  to  the 

4  state  land)  or  there  are  portions  of  the  tract  that  have  substantial  physical  restrictions  that  prevent 

5  access.  A  state  tract  may  have  legal  access  and  be  burdened  by  reciprocity  as  long  as  one  or  more 

6  state  tracts  obtain  access  through  the  reciprocal  agreement.  Rights  do  not  have  to  be  equal  if  the 

7  trust  beneficiary  burdened  by  reciprocity  is  compensated. 

8  Reclaimed  gravel  pit  -  A  gravel  pit  that  has  been  made  capable  of  supporting  the  uses  those  lands 

9  were  capable  of  supporting  prior  to  any  mining  activity,  through  any  combination  of  the  following 

10  or  other  means:  backfilling,  grading,  stabilizing,  or  re-contouring,  and  re-vegetating. 

1 1  Reclaimed  road  -  A  road  that  is  impassable  due  to  effective  closure.  It  has  been  stabilized,  and 

12  culverts  and  other  structures,  if  present,  have  been  removed,  but  the  road  prism  may  remain.  A 

13  reclaimed  road  will  not  receive  motorized  use  for  low-intensity  forest  management  activities  or 

14  commercial  forest  management  activities  (as  defined  under  the  proposed  HCP  -  Alternative  2). 

1 5  Resident  lynx  population  -  A  group  of  lynx  that  has  exhibited  long-term  persistence  in  an  area,  as 

16  determined  by  a  variety  of  factors,  such  as  evidence  of  reproduction,  successful  recruitment  into  the 

1 7  breeding  cohort,  and  maintenance  of  home  ranges  (USFWS  2003a). 

1 8  Rest  period  -  A  period  during  the  non-denning  season  when  project  activities  are  restricted  or 

1 9  prohibited  to  provide  secure  areas  for  grizzly  bears. 

20  Restricted  road  -  A  road  that  is  managed  to  limit  the  manner  in  which  motorized  vehicles  may  be 

21  used.  Restricted  roads  will  have  a  physical  barrier  that  restricts  the  general  use  of  motorized 

22  vehicles.  Restrictions  will  be  man-made  or  naturally  occurring  (gates,  barricades,  earthen  berms, 

23  vegetation  that  makes  the  road  impassable,  eroded  road  prism,  rocks,  etc.). 

24  Riparian  area  -  Areas  of  land  directly  influenced  by  water  or  that  influence  water.  Riparian  areas 

25  usually  have  visible  vegetative  or  physical  characteristics  reflecting  the  influence  of  water. 

26  Riversides  and  lake  shores  are  typical  riparian  areas.  Commonly  referred  to  as  "riparian  zone." 

27  Riparian  management  zone  (RMZ)  -  Under  the  Forest  Management  Administrative  Rules 

28  (ARMs  36. 1 1 .40 1  through  36. 1 1 .450),  an  RMZ  refers  to  streamside  buffer  established  when  forest 

29  management  activities  are  proposed  on  sites  with  high  erosion  risk  or  on  sites  that  are  adjacent  to 

30  fish-bearing  streams  or  lakes  (ARM  36.11 .425).  For  the  purposes  of  the  proposed  HCP,  under  the 

3 1  aquatic  conservation  strategy,  the  combined  streamside  management  zone  (SMZ)  and  RMZ  are 

32  referred  to  as  an  RMZ,  as  defined  in  the  September  2003  version  of  the  ARMs  for  the  Streamside 

33  Management  Zone  (ARMs  36.1 1.301  through  36.1 1.312). 

34  Road  -  Any  created  or  evolved  access  route  that  is  greater  than  500  feet  long  and  is  reasonably  and 

35  prudently  drivable  with  a  conventional  two- wheel-drive  passenger  car  or  two- wheel-drive  pickup. 

36  See  also  abandoned  road,  open  road,  reclaimed  road,  restricted  road,  and  temporary  road. 

37  Record  of  Decision  (ROD)  -  For  a  project  that  requires  an  environmental  impact  statement,  a 

38  record  of  decision  is  required.  This  document  states  what  the  decision  was,  identifies  all  alternatives 


Chapters  8-14  Montana  DNRC 

Glossary  Draft  EIS 


1  considered,  and  states  whether  all  practicable  means  to  avoid  or  minimize  environmental  harm  have 

2  been  adopted,  and  if  not,  why  they  were  not. 

3  Rosgen  channel  t>pes  -  A  classification  system  for  rivers  based  on  channel  morphology  that  was 

4  developed  by  Rosgen  ( 1 994).  Stream  reaches  are  divided  into  seven  major  stream  type  categories 

5  (Aa+,  A,  B,  C,  D.  DA,  E,  F,  and  G)  that  differ  in  entrenchment,  gradient,  width/depth  ratio,  and 

6  sinuosity  in  various  landforms.  The  major  categories  can  be  flirther  broken  down  into  sub- 

7  categories  based  on  dominant  channel  materials. 

8  Salmonid  -  Fish  species  belonging  to  the  family  Salmonidae,  including  trout,  salmon,  char,  and 

9  whitefish  species. 

10  Salvage  harvest  -  The  removal  of  dead  trees  or  trees  damaged  or  dying  because  of  injurious  agents 

1 1  other  than  competition  (such  as  fire,  insects,  disease,  or  blowdown)  to  recover  the  economic  value 

1 2  that  would  otherwise  be  lost  (ARM  36.11 .403). 

1 3  Sawtimber  -  Forest  stands  dominated  by  trees  greater  than  9  inches  diameter  at  breast  height; 

14  young  sawtimber  is  generally  less  than  100  years  old,  and  mature  sawtimber  is  generally  greater 

15  than  100  years  old,  but  lacking  some  old-growth  characteristics. 

16  Scattered  parcels  (scattered  lands)  -  Any  DNRC  section  or  parcel  that  is  not  part  of  blocked 

17  lands.  For  the  purposes  of  the  proposed  HCP,  blocked  lands  are  identified  within  the  Swan  River, 

1 8  Stillwater,  or  Coal  Creek  State  Forests. 

19  Scoping  -  The  process  of  determining  the  range  of  proposed  actions,  alternatives,  and  impacts  to  be 

20  discussed  in  a  National  Environmental  Policy  Act  or  Montana  Environmental  Policy  Act  document. 

2 1  Secondary'  closure  device  -  Any  closure  device  (e.g.,  gate,  berm,  barricade,  tank  trap,  etc.)  that  is 

22  secondarily  restricting  access  and  is  situated  on  a  restricted  road  or  restricted  road  system  behind  a 

23  primary  closure  device. 

24  Secure  habitat  for  grizzly  bears  -  Defined  by  the  Interagency  Grizzly  Bear  Committee  (IGBC 

25  1 998)  as  areas  that  are  a  minimum  distance  of  0.3  mile  from  any  open  road  or  motorized  trail  and 

26  that  receive  no  motorized  use  of  roads  or  trails  during  the  period  they  are  considered  core  areas.  It 

27  is  recommended  that  core  areas  be  established  to  encompass  lands  that  meet  the  seasonal  habitat 

28  needs  of  bears. 

29  Security  core  areas  (grizzly  bears)  -  Areas  typically  greater  than  2,500  acres  that,  during  the  non- 
30  denning  period  ( 1 )  are  free  of  motorized  access;  (2)  consider  the  geographic  distribution  of  seasonal 

3 1  habitats  important  for  grizzly  bears;  (3)  remain  in  place  for  long  periods,  preferably  10  years;  and 

32  (4)  are  at  least  0.3  mile  fi"om  the  nearest  access  route  that  can  be  used  by  a  motorized  vehicle  (ARM 

33  36.11.403). 

34  Seedling/sapling  -  Forest  stands  dominated  by  trees  less  than  5  inches  diameter  at  breast  height. 

35  Serai  stages  -  A  temporal  stage  of  vegetation  development  in  the  process  of  succession. 
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1  Sight  distance  -  The  distance  at  which  90  percent  of  an  animal  is  hidden  from  view.  On  forested 

2  trust  lands,  this  is  approximately  100  feet,  but  may  be  more  or  less,  depending  on  specific  vegetative 

3  and  topographic  conditions. 

4  Site  potential  tree  height  (SPTH)  -  The  average  maximum  height  for  mature  trees  on  a  site,  given 

5  the  local  growing  conditions. 

6  Species  of  Concern  (SOC)  -  Taxa  that  are  at  risk  or  potentially  at  risk  due  to  rarity,  restricted 

7  distribution,  habitat  loss,  and/or  other  factors  (MNHP  2008a). 

8  Spring  habitat  (grizzly  bears)  -  Low-elevation  sites  or  other  sites  that  maintain  less  snow  during 

9  the  spring  period  (e.g.,  avalanche  chutes,  riparian  areas,  wet  meadows,  swamps),  which  are 

10  particularly  important  for  offsetting  bears'  nutritional  stress  following  hibernation.  On  the 

1 1  Stillwater  Block,  spring  habitat  is  modeled  using  habitat  value  ftinctions  following  Mace  et  al. 

12  (1999)  and  occurs  in  areas  associated  with  roads  possessing  restricted  status  during  the  spring 

13  period.  Spring  management  restrictions  apply  to  the  Stillwater  Block  from  April  1  until  June  16 

14  within  non-spring  habitat,  and  from  April  1  until  July  1  within  spring  habitat.  Spring  habitat  on  the 

15  Swan  River  State  Forest  includes  all  areas  below  5,200  feet  in  elevation.  Spring  habitat  on  DNRC 

16  scattered  parcels  refers  to  lands  below  4,900  feet  in  elevation. 

1 7  Spring  period  (grizzly  bears)  -  For  the  Stillwater  Block,  this  is  April  1  through  June  1 5  for 

18  non-spring  habitat  and  April  1  through  June  30  for  areas  within  spring  habitat.  For  lands  within  the 

1 9  Swan  River  State  Forest  and  DNRC  scattered  parcels  in  recovery  zones,  and  non-recovery  occupied 

20  lands  this  is  April  1  through  June  15. 

21  State  Forest  Land  Management  Plan  (SFLMP)  -  A  programmatic  plan,  applicable  to  forested 

22  trust  lands,  which  provides  the  philosophical  basis  and  technical  rationale  for  DNRC's  forest 

23  management  program. 

24  State  of  Montana  bull  trout  core  habitat  -  A  designation  developed  by  the  Montana  Bull  Trout 

25  Restoration  Team  (MBTRT),  a  state  appointed  entity,  during  preparation  of  the  Restoration  Plan  for 

26  Bull  Trout  in  the  Clark  Fork  River  Basin  and  Kootenai  River  Basin  Montana  (MBTRT  2000).  Core 

27  habitat  areas  are  watersheds  (including  tributary  drainages  and  adjoining  uplands)  used  by 

28  migratory  bull  trout  for  spawning  and  early  rearing  and  by  resident  bull  trout  for  all  life  history 

29  requirements.  Core  areas  typically  support  the  strongest  remaining  bull  trout  populations  of 

30  spawning  and  early  rearing  habitat  within  a  restoration/conservation  area  and  usually  occur  in 

3 1  relatively  undisturbed  watersheds.  Twelve  restoration/conservation  areas  were  established  in 

32  Montana  and  delineated  by  the  Montana  Bull  Trout  Scientific  Group.  Restoration/conservation 

33  areas  have  been  delineated  largely  because  of  fragmentation  of  historically  connected  stream 

34  systems  used  by  bull  trout.  These  restoration/conservation  areas  essentially  function  as  smaller, 

35  individual  bull  trout  metapopulations.  See  MBTRT  (2000)  for  additional  information. 

36  Statewide  best  management  practice  (BMP)  audits  -  An  established  monitoring  and  reporting 

37  process  conducted  by  third  parties  to  evaluate  and  document  the  implementation  and  effectiveness 

38  of  BMPs  that  are  applied  on  timber  harvest  operations  and  associated  site  preparation,  slash 

39  disposal,  road  construction,  and  road  maintenance  activities  by  various  different  landowner  groups, 

40  including  DNRC.  Audits  are  conducted  every  2  years  by  interdisciplinary  teams  composed  of 
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1       indi\idual  representing  landowners,  federal  and  state  natural  resource  agencies,  the  timber  industry, 


-> 


and  conser\  ation  groups. 


3  Stillwater  Block  -  The  blocked  portions  of  the  Stillwater  and  Coal  Creek  State  Forests  within  the 

4  Northern  Continental  Di\'ide  Ecosystem  recovery  zone  as  identified  in  the  Stillwater  Block 

5  Transportation  Plan  Map  (Figure  D-4  in  Appendix  D,  EIS  Figures). 

6  Stream  order  -  A  stream  numbering  system  ranging  from  1  to  6  or  higher,  which  ranks  streams 

7  beginning  from  the  headwaters  to  a  river  terminus,  and  designates  the  relative  position  of  a  stream 

8  or  stream  segment  in  a  drainage  basin  network.  First-order  streams  have  no  discrete  tributaries;  the 

9  junction  of  two  first-order  streams  produces  a  second-order  stream;  the  junction  of  two  second-order 

10  streams  produces  a  third-order  stream;  etc. 

1 1  Streamside  management  zone  (SMZ)  -  A  stream,  lake,  or  other  body  of  water  and  an  adjacent 

12  area  of  varying  width  where  management  practices  that  might  affect  wildlife  habitat  or  water 

13  quality,  fish,  or  other  aquatic  resources  need  to  be  modified.  An  SMZ  encompasses  a  buffer  strip  at 

14  least  50  feet  wide  on  each  side  of  a  stream,  lake,  or  other  body  of  water,  measured  from  the  ordinary 

1 5  high  water  mark,  and  extends  beyond  the  high  water  mark  to  include  wetlands  and  areas  that 

1 6  provide  additional  protection  in  zones  with  steep  slopes  or  erosive  soils. 

1 7  Suitable  lynx  habitat  -  Forest  stands  within  habitat  types  considered  to  be  preferred  by  lynx  that 

1 8  possess  at  least  a  medium  stocking  level  (at  least  40  percent  crown  closure)  in  any  combination  of 

19  seedling/sapling,  pole,  or  sawtimber  size  classes  as  identified  in  DNRC's  stand  level  inventory 

20  database.  Suitable  lynx  habitat  also  includes  stands  that  contain  at  least  1 80  stems  per  acre  greater 

21  than  or  equal  to  6  feet  tall.  On  the  Northwestern  and  Southwestern  Land  Offices,  suitable  lynx 

22  habitat  includes  the  subsets  of  young  foraging  habitat,  winter  foraging  habitat,  and  other  suitable 

23  habitat  categories.  On  the  Central  Land  Office,  suitable  lynx  habitat  is  defined  as  stands  occurring 

24  between  5,500  to  8,000  feet  elevation  that  possess  at  least  medium  stocking  levels  (at  least 

25  40  percent  stand  crown  closure)  in  any  combination  of  pole  and/or  sawtimber  size  classes  as 

26  identified  in  DNRC's  stand  level  inventory  database. 

27  Summer  period  -  For  the  Stillwater  Block,  this  is  July  1  through  September  15.  For  lands  within 

28  the  Swan  River  State  Forest  and  DNRC  scattered  parcels,  this  is  June  16  through  September  15. 

29  Sustainable  yield  -  Per  MCA  77-5-22 1 ,  the  quantity  of  timber  that  can  be  harvested  from  forested 

30  trust  lands  each  year  in  accordance  with  all  applicable  state  and  federal  laws,  including  but  not 

3 1  limited  to  the  laws  pertaining  to  wildlife,  recreation,  and  maintenance  of  watersheds,  and  in 

32  compliance  with  water  quality  standards  that  protect  fisheries  and  aquatic  life  and  that  are  adopted 

33  under  the  provisions  of  MCA  Title  75,  Chapter  5,  taking  into  account  the  ability  of  state  forests  to 

34  generate  replacement  tree  growth. 

35  Swim  performance  -  A  measure  of  the  swimming  ability  of  an  individual  fish  species.  Swim 

36  performance  is  compared  to  culvert  water  velocities  to  properly  size  culverts  so  they  are  passable 

37  for  local  fish  species. 

38  Sympatric  redband  trout  -  Redband  trout  that  either  occur  within  the  range  of  steelhead  or  were 

39  evolved  from  steelhead  populations.  See  also  allopatric  redband  trout. 
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1  Take  -  Regarding  federally  listed  species,  take  is  defined  by  the  Endangered  Species  Act  as  "to 

2  harass,  harm,  pursue,  hunt,  shoot,  wound,  kill,  trap,  capture,  or  collect,  or  to  attempt  to  engage  in 

3  any  such  conduct."  The  USFWS'  implementing  regulations  define  harm  as  "an  act  or  omission 

4  which  actually  injures  or  kills  wildlife,  including  acts  which  annoy  it  to  such  an  extent  as  to 

5  significantly  disrupt  essential  behavior  patterns,  which  include,  but  are  not  limited  to,  breeding, 

6  feeding  or  sheltering;  significant  environmental  modification  or  degradation  which  has  such 

7  effects." 

8  Temporary  non-suitable  habitat  (lynx)  -  Recently  harvested  or  naturally  disturbed  (e.g.,  burned) 

9  areas  that  have  fewer  than  1 80  saplings  per  acre  that  are  at  least  6-foot-tall,  or  less  than  40  percent 

1 0  total  stand  canopy  cover,  but  have  the  potential  to  be  forested  suitable  lynx  habitat  over  time. 

1 1  Temporary  road  -  A  low-standard  road  that  is  used  for  forest  management  and  that,  following  use, 

12  is  treated  so  that  it  no  longer  functions  as  an  open  road,  restricted  road,  or  trail.  Following  their 

1 3  temporary  usage,  they  may  no  longer  be  accessed  for  commercial,  administrative,  or  public 

14  motorized  use.  Drainage  structures  may  or  may  not  be  removed.  The  road  prism  may  remain. 

1 5  Applicable  best  management  practices  would  be  implemented  on  these  roads. 

1 6  Threatened  species  -  A  species  listed  under  the  Endangered  Species  Act  that  is  likely  to  become  an 

1 7  endangered  species  within  the  foreseeable  future  through  all  or  a  significant  part  of  its  range. 

1 8  Timber  permit  -  A  commercial  timber  sale  that  does  not  exceed  100,000  board  feet  of  timber,  or, 

19  in  cases  of  an  emergency,  such  as  salvage  sales,  does  not  exceed  200,000  board  feet  of  timber. 

20  Total  maximum  daCy  load  (TMDL)  -  Secfion  303(d)  of  the  federal  Clean  Water  Act  directs  states 

2 1  to  develop  TMDLs  that  regulate  the  amount  of  pollutants  released  to  water  quality  limited  water 

22  bodies.  Use  of  TMDLs  is  incorporated  into  an  overall  state  strategy  for  bringing  a  polluted  water 

23  body  into  compliance  with  water  quality  standards. 

24  Total  potential  lynx  habitat  -  The  total  habitat  acres  that  are  within  habitat  types  considered  to  be 

25  preferred  by  lynx.  Preferred  habitat  structure  may  or  may  not  be  present  on  some  acreage  included 

26  under  this  designation.  Total  potential  lynx  habitat  includes  the  habitat  subsets  of  (1)  suitable  lynx 

27  habitat  and  (2)  temporary  non-suitable  habitat. 

28  Trail  -  Any  route  longer  than  500  feet  that  does  not  qualify  as  a  "road,"  including  those  routes  that 

29  conventional  four-wheel-drive  trucks  could  negotiate. 

30  Transition  lands  strategy  -  A  process,  which  is  included  as  part  of  the  Implementing  Agreement, 

3 1  by  which  DNRC  can  allow  changes  in  land  ownership  and  use  within  the  HCP  project  area  over  the 

32  50-year  incidental  take  permit  term. 

33  U.S.  Fish  and  Wildlife  Service  (USFWS)  -  The  federal  agency  that  is  the  lisfing  authority  for 

34  species,  other  than  some  marine  mammals  and  most  anadromous  fish,  under  the  federal  Endangered 

35  Species  Act. 

36  Uneven-aged  management  -  Forest  management  that  involves  the  selecfive  removal  of  single  trees 

37  or  groups  of  trees  within  a  harvest  unit.  This  results  in  a  multi-age  forest  condition  because 

38  regeneration  is  initiated  after  each  entry.  See  also  even-aged  management. 

Chapters  8-18  Montana  DNRC 

Glossary  Draft  EIS 


1  Unforeseen  circumstances  -  Changes  in  the  circumstances  affecting  a  species  or  geographic  area 

2  coN'ered  by  a  conser\'ation  plan  that  could  not  reasonably  have  been  anticipated  by  plan  developers 

3  and  the  USFW'S  and'or  NMFS  at  the  time  of  the  conservation  plan's  negotiation  and  development, 

4  and  that  result  in  a  substantial  and  ad\erse  change  in  the  status  of  the  covered  species  (50  CFR 

5  17.3). 

6  Msual  screening  -  Vegetation  and'or  topography  providing  visual  obstruction  capable  of  hiding  a 

7  grizzly  bear  from  \  iew.  The  distance  or  patch  size  and  configuration  required  to  provide  effective 

8  \isual  screening  depends  on  the  topography  and/or  type  and  density  of  cover  available. 

9  \\'atershed  -  The  drainage  basin  contributing  water,  organic  matter,  dissolved  nutrients,  and 
10  sediments  to  a  stream  or  lake. 


I  -) 


\>'etland  -  An  area  that  is  inundated  or  saturated  by  surface  water  or  groundwater  at  a  frequency 
and  duration  sufficient  to  support  a  prexalence  of  \egetation  topically  adapted  for  life  in  saturated 

13  soil  conditions.  Wetlands  include  marshes,  swamps,  bogs,  and  similar  areas. 

14  Wetland  management  zone  (WTVIZ)  -  A  specified  area  adjacent  to  and  encompassing  an  isolated 

1 5  wetland  or  adjacent  to  a  wetland  located  next  to  a  stream,  lake,  or  other  body  of  water  where 

16  specific  resource  protection  measures  are  implemented  (ARM  36. 1 1 .403  (94)). 

1 7  \>'inter  foraging  habitat  Oyn^)  ~  Sautimber  stands  within  lyax  habitat  that  possess  multi-layering 

18  of  moderate-  or  well-stocked  coniferous  \egetation  and  horizontal  co\er.  Winter  foraging  habitat 

19  consists  of  stands  that  must  exhibit  the  following  minimum  structural  characteristics:  ( 1 )  stands 

20  must  occur  on  habitat  types  preferred  by  lynx;  (2)  stands  must  have  one  or  more  of  the  following 

21  species  present:  subalpine  fir.  grand  fir.  or  Engelmann  spruce;  (3)  stands  must  have  at  least 

22  1 0  percent  canopy  closure  in  trees  greater  than  or  equal  to  9  inches  diameter  at  breast  height 

23  (i.e..  sawtimber  category  in  DNRC's  stand  level  inxentory  database);  (4)  stands  must  have  a 

24  minimum  of  40  percent  total  stand  crown  density  in  understory  and  overstory  combined;  and 

25  (5)  stands  must  not  occur  in  big  game  winter  areas. 

26  Winter  period  (bears)  -  The  bear  denning  season,  November  1 6  through  March  3 1 . 

27  Young  foraging  habitat  (\\nx)  -  Conifer  seedling  and  sapling  stands  within  lynx  habitat  with  an 

28  a\erage  height  greater  than  or  equal  to  6  feet  and  a  density  greater  than  2,000  stems  per  acre. 
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